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Red alert 


In 1907 Bashford et al.’ showed that allogeneic blood transfusions diminished solid 
tumour growth in mice. In 1955 Snell et al.? found that the mortality from sarcoma 
growth was zero in untransfused ASW mice, but 96 per cent of transfused mice died of 
disseminated tumour. In 1981 growth of a chemically induced MC7 sarcoma in the rat 
was shown to be significantly enhanced following allogeneic blood transfusion?. 
Plasma suppressive activity was also enhanced, while lymphocyte responsiveness to 
purified protein derivative of Myobacterium tuberculosis and phytohaemagglutinin 
maximally diminished up to 30 days but lasted significantly longer^. Jeekel’s group? 
published conflicting results using two different tumours in the Brown Norway rat. 
Third-party blood caused a reduction in lung metastases from a highly immunogenic 
radiation-induced basal cell carcinoma and reduced subcutaneous growth of a less 
immunogenic chemically-induced duodenal adenocarcinoma. Horimi et al. 
investigated which component of the transfusion might be responsible for accelerating 
growth in their MH134 murine hepatoma model. Tumour growth was accelerated 
after a single transfusion of allogeneic whole blood but not by erythrocyte transfusions. 
Ina different strain combination-tumour growth was enhanced by transfusion of third- 
party plasma, thymic cells, or peripheral T lymphocytes, but erythrocytes alone failed 
to augment growth. This finding was confirmed in the Lewis lung cancer model’. 
Rossler et al.? published a series of experiments involving five different tumours. Third- 
party blood had no effect on tumour growth even though 20 transfusions of 1-0 ml were 
given. Further reports indicated that blood transfusions had no effect on tumour take, 
growth or induction rates. Despite the lack of effect on tumour growth, the animals 
showed evidence of depressed cell-mediated immunity. Blood transfusion had no effect 
on peripheral blood lymphocyte subsets?-!?. Judson et al.!! examined the effect of 
transfusion on the growth of the RIII breast tumour in mice and failed to show any 
difference between the syngeneic and allogeneic groups. By 1986 Jeekel et al.12, using the 
LS175 non-immunogenic sarcoma in the rat, had shown that transfusion 7 days before 
tumour inoculation had no effect on the establishment of lung metastases, but if the 
transfusion was given 7 days after tumour passage then growth of the established 
secondaries was accelerated. In the highly immunogenic BC1618 basal cell carcinoma, 
blood transfusion inhibited the formation of metastases only if given before tumour 
cells. More recently, the MC7 sarcoma model used by Francis et al. was examined in 
more detail. Transfusion of third-party blood appears to augment tumour growth in a 
dose-dependent manner, may be synergistic with the immunosuppression of surgery, 
and is maximal when plasma-free washed cells (erythrocytes and all leucocytes) are 
transfused (N. R. Parrott, T. W. J. Lennard, G. Proud et al., unpublished results). 

A number of papers have appeared recently, some showing accelerated tumour 
growth and some showing no effect in transfused cancer patients. Parrott et al.13 
showed that cancer recurrence was greater in a series of 517 patients with colorectal 
cancer if they had received blood transfusion. Other smaller series have confirmed this 
association! ^!5 and Blumberg et al.!? found a 34 per cent survival advantage in non- 
transfused patients. However, enhanced tumour growth in transfused patients is not a 
universal finding! 9-!*. Francis and Judson!? showed a significant effect of transfusion 
during operation but no effect with other perioperative transfusions, thus raising the 
question of whether blood transfusion is merely a marker for the biologically more 
aggressive tumour. All the studies with one exception?? refer only to blood transfusion, 
yet it is well known that the substance provided as ‘blood’ may be anything from whole 
blood to plasma-reduced or packed red cells. Furthermore, fresh whole allogeneic 
blood with viable white cells elicits a more vigorous immune response than stored blood2!, 

Sufficient evidence exists to raise considerable suspicion that blood transfusion 
could be damaging some patients with cancer. Traditional surgical practice demands 
that pre-operative anaemia and even modest operative blood losses are treated by 
transfusion, which may be quite the wrong thing to do. Prospective studies are needed 
urgently and should take account of past transfusion history and perioperative 
transfusion, including precise details of the time of transfusion and composition of the 
blood used. The ideal trial would randomize patients with potentially curable 
neoplasms to receive blood or not. This would require some individuals to be 
transfused who might not require blood. They would then be subjected to two risks: 
the small risks of transfusion in general (e.g. non-A, non-B hepatitis), and the 
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hypothetical risks raised by transfusion studies in cancer. It is by such prejudices and 
prejudgements that science is stifled but the ethics of a deliberate transfusion study 
would trouble many of us. 

A number of prospective trials have been proposed but few address the fundamental 
question of whether third-party transfusion enhances the risk of cancer recurrence. 
Many ask which aspect of the transfusion ıs causing increased risk of metastases and 
this prejudges the issue. Prospective studies can be done in a way that would not give 
blood to individuals who did not require it on clinical grounds. Each study should be 
confined to patients with one form of cancer, and should only include patients 
receiving potentially curative surgery. Patients who did not require blood transfusion 
would not be included. The majority of patients who need transfusion require three 
units of blood or less. It is possible and ethical to randomize them to receive either 
whole blood or blood substitutes. Alternatively, the question could be answered by 
randomizing to autotransfusion or third-party blood, as Jeekel and his colleagues are 
doing. A multicentre study done in either way could resolve the dilemma in 5 years and 
if there were a real transfusion effect the next stage would be to examine which 
component of the transfusion was responsible. 

Meanwhile it is possible that we are doing a grave disservice to our cancer patients 
when we transfuse them for indications that are less than absolute. What should we do 
while awaiting the outcome of clinical trials? For ourselves, unless life-threatening 
haemorrhage dictated otherwise, we would choose not to have a perioperative 
transfusion while undergoing cancer surgery. We would prefer to go home a little 
anaemic, with our iron tablets, and perhaps still be áround free from recurrence to see 
the outcome of prospective trials in 5 years time. 


Royal Victoria Infirmary R. M. R. Taylor 
Newcastle upon Tyne N. R. Parrott 
UK 

1l. Bashford EF, Murray JA, Cramer W The transfusion and tumour growth: an 
natural and induced resistance of mice to experimental study Aust NZ J Surg 1985; 
the growth ofcancer Proc R Soc Lond Ser B 55° 503-6. 

1907; 79 164-87 12. Marquet RL, De Bruin RWF, Dallinga RJ, 

2. Snell GD, Smith P, Fink MA. An Singh SK, Jeekel J. Modulation of tumour 
enhancement of the growth of tumor growth by allogeneic blood transfusion. J 
homototransplants ın mice produced by the Cancer Res Clin Oncol 1986; 111 50-3 
intravenous injection of donor whole blood. 13. Parrott NR, Lennard TWJ, Taylor RMR, 
Proc Am Ass Cancer Res 1955; 2 47 Proud G, Shenton BK, Johnston IDA 

3. Francs DMA, Shenton BK Blood Effect of perioperative blood transfusion on 
transfusion and tumour growth evidence recurrence of colorectal cancer Br J Surg 
from laboratory animals. Lancet 1981, 1986; 73- 970-3. 

ii. 871 14 Foster RS, Costanza MC, Foster TC, 

4. Francis DMA, Shenton BK, Proud G, Wander MC, Foster CB. Adverse 
Taylor RMR Tumor growth and blood relationship between blood transfusion and 
transfusion. J Exp Clin Cancer Res 1982, 1. survival after colectomy for colon cancer. 
121-6. Cancer 1985, 55: 1195-201 

5. Marquet RL, Heystek GA, Westbroek DL, 15 Blumberg N, Agarwal MM, Chuang C 
Jeekel J Modification of syngeneic tumor Relation between recurrence of cancer of the 
growth by allogeneic blood transfusions in colon and blood transfusion. Br Med J 
the rat Arch Chir 1982; 169. 169-70. 1985; 290. 1037-9. 

6  Horimi T, Kagawa S, Ninomiya M et al 16. Nathanson SD, Tilley BC, Schultz L, Grith 
Possible induction by blood transfusion of RF Perioperative allogeneic blood 
immunological tolerance against growth of transfusions Survival in patients with 
transplanted tumors in mice Acta Med resected carcinomas of the colon and 
Okayama 1983, 37: 259-63 rectum Arch Surg 1985; 120: 734-8. 

7. Kagawa S et al Enhancement by blood 17. Bickel KD, Terasaki PI, Loew R, Mickey 
transfusion of transplanted tumour growth MR. Effect of blood transfusions on survival 
in mice. Nippon Geka Gakkai Zasshi 1984, after cancer surgery Neth J Med 1985; 28: 
85: 513-20 257-8 

8. Rossler W, Dreikorn K, Lenhard V, Zeller 18. Ross WB Blood transfusion and colorectal 
WJ, Scholler P Effect of allogeneic blood cancer J R Coll Surg Edinb 1987, 32- 
transfusions on the growth of two different 197-201. 
tumours in the rat Urol Int 1985, 40 19 Francis DMA, Judson RT. Blood 
217-19 transfusion and recurrence of cancer of the 

9 Zeller WJ, Scholler P, Rossler W et al. colon and rectum. Br J Surg 1987, 74: 
Allogeneic blood transfusions and 26-30 
experimental tumour growth Transplant 20. Blumberg N, Heal JM, Murphy P et al. 
Proc 1986, 18. 1448-9 Association between transfusion of whole 

10. Scholler PM, Zeller WJ, Rossler W et al blood and recurrence of cancer Br Med J 
Influence of immunomodulation after 1986, 293: 530-3. 
allogeneic blood transfusions on neogenesis 21. Fuller TC, Burroughs JC, Delmonico FL et 
and growth of tumors—experimental al. Influence of frozen blood transfusion on 
studies in the rat Arch Geschwulstforsch renal allograft survival Transplant Proc 
1987; 57 81-90 1982, 14. 293-5. 


11 Judson RT, Robb L, D'Apice AJF. Blood 


1050 Br. J. Surg., Vol. 75, No. 11, November 1988 


Leading articles 


Br. J. Surg. 1988, Vol. 75, November, 1051-1052 


Percutaneous transluminal angioplasty 
and vascular surgery for lower limb 
ischaemia 


Any technique for combating disease which is, relatively, fast, cheap, effective and free 
from side effects demands attention and these are the features which have established a 
place for percutaneous transluminal angioplasty (PTA) in the management of arterial 
occlusive disease affecting the lower limbs. That PTA can be performed quickly, often 
requiring no more than a 24 h hospital stay, is self-evident, and in some centres it is even 
now performed on an outpatient basis. Speed is the main reason for the costs of PTA 
being only about one-quarter of those of reconstructive vascular surgery, such as 
aortofemoral or femoropopliteal bypass. It has been estimated that, in the USA, PTA 
could be used as the initial form of treatment for up to 40 per cent of patients needing 
intervention for peripheral vascular disease and that such a policy, as opposed to 
surgery only, would result in an annual saving not only of $82 million but, more 
importantly, of 352 lives and 5006 limbs with patent vessels!. 

Cost efficiency is possible because the technique works. This was not readily 
accepted 10 years ago by sceptical vascular surgeons, who were more used to 
endarteriectomy and bypass grafting and found it difficult to believe that mechanical 
over-distension of diseased arteries could produce long-term patency. Fair criticism of 
the early studies of PTA was made on the grounds of inadequate objectivity and 
uniformity in the evaluation of outcome. Furthermore, the selection of patients, who 
often had quite limited lesions, also made it difficult to compare PTA with most 
surgical series which dealt with a wider spectrum of disease. It is only with further 
development and study of the results of PTA that its worth has become clear. Five-year 
patencies after angioplasty of 80-90 per cent for iliac lesions and of 60—70 per cent 
for (superficial) femoral artery lesions have been reported? *, although some caution is 
needed when interpreting these excellent results. Even in modern angioplasty series 
there are still high proportions of patients with favourable lesions (especially in terms 
of short length of stenosis or absence of occlusion) and these patients are likely to 
form a privileged group in terms of outcome no matter what treatment is used to 
overcome their disease. It should also be remembered that the best results for 
angioplasty are obtained by ignoring a 4-23 percent technical failure rate. 
Nevertheless, it cannot be denied that for limited disease the technique is a proven 
major therapeutic advance. 

Initial worries about the safety of PTA have also been overcome with increasing 
experience. Although a wide range of complication rates (of up to 44 per cent) have 
been reported, most complications are minor problems like haematomata. 
Thrombosis, vessel perforation and embolism are rare, and in most series 
complications requiring surgical intervention affect less than 5 per cent of patients. 
Such intervention is usually able not only to correct the complication of PTA but also 
to bypass the affected segment of artery for which angioplasty was performed in the 
first place. 

The principal factor responsible for the wide range of reported complication rates is 
the variation in indication for PTA. When this is undertaken in short segment lesions 
1n (usually) claudicants, complications tend to be rare. On the other hand, when 
angioplasty is done for severe disease, often for limb salvage in the elderly, 
complications are more frequent. Yet the technique has much to offer the debilitated 
patient for whom the risk of surgery may be higher still. PTA, therefore, has its major 
role at the extremes of vascular disease. On the one hand it may be used in early, short 
segment disease in relatively fit people, while on the other it may be used in the 
debilitated patient with critical ischaemia. In both circumstances patients may be 
treated who would not otherwise have been offered operation. 

The larger middle ground has so far been left to vascular surgery, although PTA 
continues to encroach here and may make further inroads if recanalization devices 
(laser assisted angioplasty, transluminal atherectomy or rotational thrombectomy) 
and intravascular mechanical support by endoprostheses fulfil their early promise5'5. 
While angioplasty may diminish the need for vascular surgery in some areas, it also 
holds the exciting prospect of increasing our surgical capability in others. Pre- 
operative and peroperative angioplasty can both be used to increase run-in and run- 
off for a vascular graft. The common situations are iliac artery dilatation to augment 
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run-in for femorofemoral or femoropopliteal bypass, and superficial femoral artery 
dilatation to increase run-off for aortofemoral bypass?. When the peroperative 
option is used it is likely to be the vascular surgeon rather than the radiologist who 
wields the balloon catheter. Finally, angioplasty may also be of direct benefit in 
surgical patients when it is used to treat reconstructive complications, especially 
stenoses in vein bypass grafts?. 

PTA has been a significant advance in the management of occlusive disease affecting 
the lower limbs. The grey areas at both extremes of disease which may be treated by 
either PTA or vascular surgery require close co-operation between the vascular surgeon 
and the radiologist. Surgical salvage of angioplasty complications likewise demands 
this co-operation as does pre- and peroperative angioplasty. The best results of 
intervention for vascular disease are likely to be obtained in those hospitals where 
vascular surgeons and interventional radiologists maintain close links and strive to 
achieve an understanding of the benefits and drawbacks of both disciplines. 


J. A. Murie 


Nuffield Department of Surgery 
University of Oxford 

Oxford 

UK 
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Thrombosis prophylaxis with low 
molecular weight heparin in 
total hip replacement 


In a randomized prospective trial, the efficacy of low molecular weight 
heparin (LMWH) (Fragmin®) and dextran 70 (Macrodex®) in 
preventing deep vein thrombosis (DVT) in the legs was evaluated in 98 
consecutive patients undergoing elective total hip replacement. The 
patients were randomly allocated to receive either 2500 anti-factor Xa 
units LMW H twice daily for 7 days, with the first dose given 2 h before 
surgery; or 500 ml dextran 70 twice during the day of operation, followed 
by a single infusion of 500 ml on the first and again on the third 
postoperative day. DVT was assessed by !?*I-fibrinogen test for 2 weeks 
postoperatively, a positive test being followed by phlebography. DVT 
developed in 22 (45 per cent) of 49 patients receiving dextran 70 and in 
10 (20 per cent) of 49 patients in the LMWH group (P < 0:01). LMWH 
was thus statistically significantly better than dextran 70 in preventing 
DVT in the legs. It was not firmly established whether this benefit was 
also valid in the high ileofemoral region. Two patients with non-fatal 
pulmonary embolism were found in each group. Per- and postoperative 
blood loss and blood transfusion requirements were significantly lower 


in the LMWH group. 


Keywords: Postoperative deep vein thrombosis, total hip replacement, heparin fragment, low 
molecular weight heparin, dextran 70 


Deep vein thrombosis (DVT) develops in 50—60 percent of 
patients undergoing elective hip replacement without prophyl- 
axis, and fatal pulmonary embolism occurs in 1-5 percent. 
Prophylactic treatment seems desirable in these patients, but 
consensus has been difficult to reach for several reasons. Many 
orthopaedic surgeons are reluctant to use prophylaxis with 
either standard heparin or dextran, for fear of bleeding 
and concomitant infectious complications?~*. Both low-dose 
heparin and dextran 70 can reduce the risk of fatal pulmonary 
embolism ın elective hip surgery, and the two methods seem 
to be equally effective in this respect?. Low molecular weight 
heparin (LMWH) has been in focus for some time, owing to 
its favourably high anti-factor Xa‘anti-factor IIa activity ratio, 
which hypothetically implies an Improved antithrombotic 
potential with fewer bleeding side-effects®. This has been shown 
In animal experiments but clinical results are not clearcut^'. 

The aim of this study was to compare the efficacy of a 
LMWH and a dextran 70 regimen in preventing DVT in the 
legs, in patients undergoing total hip replacement. 


Patients and methods 


The study was designed as an open, randomuzed, controlled, prospective 
tnal, comparing a LMWH and a dextran 70 regimen. Consecutive 
patients over the age of 40 years admitted for total hip replacement 
were studied. Exclusion criteria were: bleeding disorder, a history of 
septic endocarditis; allergy to iodine, heparin or dextran; manifest 
cardiac, renal oz hepatic insufficiency; intake of acetylsalicylic acid 
2 weeks before operation or anticipated need of anti-ainflammatory 
drugs during hospitalization. Patients with consecutive operations on 
both hips were included once only. The patients were randomized using 
sealed envelopes. DVT associated risk factors were recorded. Informed 
consent was obtained from all patients. 


Prophylactic methods 

The drug under investigation, LMWH fragment (Kabi 2165, Fragmin® 
KabiVitrum AB, Stockholm, Sweden) was prepared by partial nitrous 
acid depolymerization of pig mucosal heparin. The average molecular 
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weight was 4000-6000. Anti-factor Xa activity was 160 units/mg and 
APTT activity was 40 units/mg, a ratio of 4. The LMWH was prepared 
in prefilled syringes of 02 ml, with a potency of 12500 anti-factor Xa 
units/ml. The LMWH group received 2500 anti-factor Xa units 
Fragmin subcutaneously twice daily for 7 days The first injection 
was given 2 h before operation 

The reference drug was dextran 70 (Macrodex®, 6percent in 
0-9 percent NaCl, Pharmacia AB, Uppsala, Sweden), of which 500 ml 
was given during operation, another 500 ml within 6 h postoperatively, 
and 500 ml on the first and the third postoperative days. Before the 
first dextran 70 infusion, 20ml of a monovalent haptendextran, 
Promiten® (15 percent dextran 1, molecular weight 1000, Pharmacia 
AB, Sweden), was injected intravenously to prevent allergic reactions 
from dextran 70. 

All patients were mobilized on the first postoperative day, and 
physiotherapy was given daily 


Blood sampling and laboratory analyses 


Anti-factor Xa activity was analysed in an initial group of 14 patients 
receiving LMWH Blood samples were taken for analysis pre-opera- 
tively, during operation, 1h postoperatively, each morning before 
injection and 4h after the morning injection during the treatment 
period. The citrated samples were immediately centrifuged to obtain 
platelet-poor plasma and stored at —70°C Anti-factor Xa activity was 
analysed using an amidolytic method and the chromogenic substrate 
S-2222 (KabiVitrum AB, Stockholm, Sweden). 


Hip surgery techniques 

Charnley, Exeter and PCA prostheses were inserted using an antero- 
lateral incision, except for a few cases where the lateral approach, with 
osteotomy of the greater trochanter, was used. All patients had two 
vacuum drains inserted. These were removed on the second postopera- 
tive day, unless excessive bleeding (> 200 ml) had occurred during the 
previous 24 h. 


Assessment 

DVT was detected by !?*L-fibrinogen leg scanning!?. After oral 
potassium 10dide, each patient received 110 pCi !??I-fibrinogen intra- 
venously on the day before surgery; when needed this dose was repeated 
within the first week. Rzdioactive fibrinogen uptake test (RFUT) was 
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Table 1 Characteristics of patients in the two treatment groups 





LMWH Dextran 70 
Characteristic (n — 49) (n = 49) 
Age (years) 664-69 679170 
Weight (kg) 7521112 7284+116 
Sex (male/female) 26/23 21/28 
Varıcose veins 4 (8) 2 (4) 
Previous fracture/operation 9 (18) 11 (22) 
Previous DVT/PE 2 (4) 5 (10) 


Figures for age and weight are mean s d ; percentages are given ın 
parentheses, DVT, deep vein thrombosis; PE, pulmonary embolism; 
LMWH, low molecular weight heparin 


done on a daily basis for 2 weeks. RFUT was considered positive if 
counts at any site differed by 20 per cent or more from those at the 
adjacent points on the same leg and if this difference persisted or 
increased within 24h. The first 10cm close to the groin were not 
scanned because of interference from isotope-labelled material in the 
urinary bladder and operative haematoma ın the hip region. Positive 
RFUT was followed by ascending phlebography!!. The finding of 
constant filling defects, well defined and sharply outlined, was taken 
as the criterion for fresh DVT!?-??, All phlebograms were re-evaluated 
by one experienced radiologist, with no knowledge of the particular 
prophylactic regimen 

Ventilation/perfusion scans were not done routinely, but only if 
pulmonary embolism was suspected clinically All patients were physic- 
ally examined 6 weeks after operation in a search for late thrombo- 
embolic events 


Blood loss and complications 

The intra-operative blood loss was estimated by the anaesthetist as 
described previously®. Postoperative blood loss ın drains was measured 
daily for the first two postoperative days Haematoma 1n surgical 
wounds or at injection sites, as well as other complications related to 
surgical or generalized bleeding, were registered by nurses Haemo- 
globin level and platelet count before operation and 1 week post- 
operatively were recorded, together with the total volume of blood 
transfused. Wound rupture, infection or allergic complications were 
also noted. 


Statistical analysis 

Comparison between treatment groups was done with the two-tail 
Student's t test and two-tail Wilcoxon rank sum test. For comparison 
of qualitative variables, statistical evaluation was performed by means 
of the 7? test and Fisher's exact test The material was analysed with 
respect to thrombosis through cross-tabulation of prophylaxis versus 
possible risk factors Data are presented as mean s.d , P«005 was 
considered statistically significant 


Results 


Patient population 


Of the 113 patients who were asked to participate in the study, 
12 failed to meet the entry criteria, so that 101 patients were 
admitted to the trial. Three patients were excluded after 
admission, one because of changed operation date and two 
after treatment was started—one in the dextran group because 
of the patient's refusal to undergo phlebography, and one in 
the LMWH group because of surgical problems. The data of 
98 patients, equally distributed in both groups, were analysed 
on an “intention to treat' basis. No patient was excluded because 
oferrors in the administration of prophylaxis Before and during 
surgery all patients received the correct regimen, but three of 
the LMWH patients missed one postoperative injection. All 
dextran patients had correct prophylaxis. 

The two groups did not differ significantly in terms of age, 
weight, previous fracture or operation of the lower limb 
(Table 1). There was a slight male predominance in the LMWH 
group (Table 1). A previous history of DVT (Table 1) was more 
frequent in dextran-treated patients, and varicose veins were 
more frequent in the LMWH group. This bias of risk factors was 
considered in the final analysis. Other possible risk factors such 
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as paresis, previous cerebral haemorrhage and cardiac 
infarction were rare, but evenly distributed. No malignancies 
were registered. The two prophylaxis groups were comparable 
in terms of diagnosis, type of prosthesis and anaesthesia 
(Table 2). The mean duration of operation and hospital stay 
were similar in the two groups (Table 2). 


Incidence of DVT 


DVT was detected in 10 of 49 patients (20percent) 1n the 
LMWH group, and 22 of 49 patients (45 per cent) in the dextran 
group (P «0-01 by Fisher's exact test) (Figure 1) The data 
were also analysed for risk factors likely to predispose for DVT. 
Previous DVT was more frequent in the dextran group, and 
statistical analysis was repeated after exclusion of these patients. 
The difference 1n DVT incidence was still significant (P « 0-03 
by Fisher's exact test). When both varicose vein and previous 
DVT patients were excluded, there was a statistically significant 
difference in DVT incidence at P = 0-02 level (Fisher's exact 
test). 


Table 2 Diagnosis and details of operation in the two groups 


LWMH Dextran 70 
(n = 49) (n = 49) 
Diagnosis 
Osteoarthritis 38 (78) 37 (76) 
Rheumatoid arthritis 7 (14) 5 (10) 
Sequelae hip fracture 2 (4) 3 (6) 
Miscellaneous 2 (4) 4 (8) 
Prosthesis 
Charnley 24 (49) 25 (51) 
Exeter 21 (43) 22 (45) 
PCA 4 (8) 2 (4) 
Anaesthesia 
Extradural 42 (86) 40 (82) 
General 4 (8) 5 (10) 
Combination 3 (6) 4 (8) 
Duration of operation (min) 1344-25 13121 
Duration of hospital stay (days) 18+5 1945 


Figures given for duration of operation and hospital stay are 
mean+s.d ; percentages are given ın parentheses, LMWH, low 
molecular weight heparin 


Percentage 





Dextran 70 LMWH 


Figure I Incidence of postoperative deep vein thrombosis (DVT) in 98 
total hip replacement patients; 49 were given prophylaxis with low 
molecular weight heparin and 49 were given dextran 70. DVT was detected 
in 10 of 49 patients (20 per cent) in the LMWH group and 22 of 49 
patients (45 percent) in the dextran group (P 0-01). Non-fatal 
pulmonary embolism developed in two (4 per cent) LMWH patients and 
two (4 per cent) dextran patients 1], DVT, Wi, pulmonary embolism 
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Figure 2 Postoperative onset of deep vein thrombosis (DVT) The 
median period from operation to DVT onset was 3 5 days (range 1-10 
days) in the dextran group and 6 2 days (range 1-8 days) in the low 
molecular weight heparin (LM W H) group. This difference in time interval 
between operation and onset of DVT was significant (P < 0-05). D, 
Dextran 70; W, LMWH 


Number of DVT patients 
o 


Muscular vein Peritoneal, tibial Femoral vein 


and popliteal veins 
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Figure 3 Localization of postoperative deep vein thrombosis (DVT). 
Highest DVT level in each patient is indicated. W, low molecular weight 
heparin patients (10 DVT patients): femoral vein DVT, 0, DVT in 
peroneal, tibial or popliteal veins, 8, DVT in muscular veins, 2. [.], Dextran 
70 (22 DVT patients): femoral vein DVT, 3; DVT m peroneal, tibial or 
popliteal veins, 12, DVT in muscular veins, 7 


Patients developing DVT were significantly older than 
patients without DVT; the age of DVT patients was 70+ 6 
years, and of non-DVT patients 64+7 years (P <0-05). No 
sex difference was seen between DVT and non-DVT patients. 
No relationship could be found between postoperative throm- 
bosis and obesity Cross-tabulation revealed no relationship 
between DVT and diagnosis, type of anaesthesia, or type of 
prosthesis. 

RFUT was positive in 36 patients, 11 in the LMWH group 
and 25 in the dextran group. Positive RFUT was followed by 
phlebogram in all cases except one, a patient with serious 
bilateral pulmonary embolism and an extremely high RFUT 
count from the calf region ın the non-operated leg. This patient 
was classified as having calf vein thrombosis. The DVT diag- 
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nosis was phlebographically verified in 89 per cent of the cases 
with positive RFUT. The median period from operation to 
DVT onset was 3-5 days (range 1-10 days) in the dextran group 
and 6:2 days (range 1-8 days) in the LMWH group (Figure 2). 
This difference in time interval between operation and onset of 
DVT was statistically significant (P « 0-05). 

In the dextran group, femoral thrombosis was found in 3 
patients and below-knee thrombr in 19 patients— 12 in peroneal 
or tibial veins, and 7 in muscular veins. In the LMWH group 
there was no femoral DVT, and below-knee thrombi were found 
in ten patients—eight 1n peroneal, tibial or popliteal veins, and 
two 1n muscular veins (Figure 3). All thrombi diagnosed 1n the 
thigh region were extensive, involving both femoral and calf 
deep veins. No isolated femoral DVT was found on phlebo- 
graphy. Eight patients, four from each group, had DVT 
localized in two or more deep veins in the calf region. Unilateral 
DVT was diagnosed in the operated leg in twenty patients and 
on the non-operated side in nine patients. Bilateral thrombi 
were found in three patients, all in the dextran group. Pulmon- 
ary embolism was diagnosed in four patients, two from each 
treatment group (Figure 1). The diagnosis was verified with 
perfusion and ventilation scanning. All were successfully treated 
with heparin infusion followed by oral dicoumarol The same 
treatment was given to patients with thrombosis in deep veins, 
except muscular veins. In all, thirteen patients 1n the dextran 
group and seven patients in the LMWH group were treated. 

There was no significant difference 1n duration of hospital 
stay between the two groups, 19 + 5 days in the dextran group, 
compared with 18 + 5 days in the LMWH group. Hospital stay 
was significantly longer 1n DVT patients compared with non- 
DVT patients, 21 + 5 days versus 17 + 4 days. Patients treated 
for DVT stayed 22 + 4 days in hospital. 

All patients in this study were followed up at 6 weeks 
postoperatively. One of the patients with pulmonary embolism 
experienced symptoms 1 week after discharge and was readmit- 
ted to hospital for treatment. No other complications occurred 
during the period of time from discharge till follow-up. 


Bleeding parameters 


The mean blood loss was 1720 4- 650 ml in the LMWH group 
and 2210 + 1035 ml in the dextran group, a statistically signifi- 
cant difference (P < 0-01). The mean volume of blood transfused 
was significantly less in the LMWH group, 1925 +910 ml 
compared with 2480 4- 1380 ml in the dextran group (P « 0-02) 
(Table 3). The mean haemoglobin 1 week postoperatively 
decreased by 16—-17g/l in both groups, compared with pre- 
operative values (Table 3). Prophylaxis was not discontinued 
because of bleeding in any patient. 

Haematoma 1n the operative region, noted as an increased 
thigh girth >5cm or bleeding through the bandage, was 
registered in about 50 percent of the patients, equally distri- 
buted in both groups. Evacuation of haematoma was done in 
two patients ın the dextran group, but there was no wound 
rupture or reoperation Injection site haematoma with a diam- 
eter of 5-10mm was seen in one of the LMWH patients. 
Superficial wound infection, characterized by redness and 
secretion from the wound, was noted in two patients, one from 
each group. There was no deep infection or sepsis Non-surgical 
bleeding complications, i.e. possible systemic side-effects of the 
prophylaxis, were noted in four patients: erosive gastritis in 


Table 3 Bleeding parameters in the two treatment groups 


LMWH Dextran 70 

(n= 49) (n — 49) 
Total bleeding (ml) 1720 + 650 2210 + 1035 
Transfusion (ml) 1925 +910 2480 + 1380 
A Hb* (g/l) —170+124 —16 5 + 14:9 





Values are mean + s d., * difference in haemoglobin pre-operatively and 
I week postoperatively LMWH, low molecular weight heparin 
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Figure 4 Anti-factor Xa actiwity was measwed in the first 14 low 
molecular weight heparin patients. D, Peak levels, 4 h after injection, 
Wi, minimal level, 12 h after injection, values are mean + s d. 


two patients, one from each treatment group; slight haematuria 
ina LMWH patient with urinary bladder catheter; and a trivial 
epistaxis in a dextran patient with episodes of coughing 


Allergic or other complications. One patient developed an 
allergic erythema due to 10dide tablets. No allergic reactions 
against dextran or LMWH were registered There was no case 
of thrombocytopenia. 


Anti-factor Xa levels. Anti-factor Xa activity was measured 
in the first 14 LMWH patients (Figure 4). Peak levels, 4 h after 
morning injection, reached a plateau at 0-2 units/ml within 
2 days of operation. No accumulation was found. Twelve hours 
after injection anti-factor Xa activity was still detectable. 


Discussion 

New methods are needed for prevention of thrombosis after 
hip surgery since the effectiveness of established prophylactic 
methods, such as low-dose standard heparin and dextran 70, 
is debated*^!^. LMWH is very interesting in this respect. 

Studies in animals and human volunteers have indicated 
that LMWH has an antithrombotic effect equal to standard 
heparin, with less influence on overall coagulation and thus 
reduced risk of bleeding®-1>. Some clinical trials have not been 
confirmative®:!®17, while recent studies have supported the 
hypothesis?:18. 

The present study compared the thromboprophylactic effi- 
cacy and safety of a LMWH and a dextran 70 regimen in 98 
hip surgery patients. DVT incidence was 20percent in the 
LMWH group and 45percent in the dextran group. The 
incidence of DVT in the dextran-treated patients was in 
accordance with other studies!?:?°. Recent LMWH studies 
have demonstrated comparable incidence of DVT after hip 
arthroplasty?!:?? 

It is difficult to compare results from one LMWH study to 
another Different preparations of LMWH fragments and 
fractions present a wide variability in molecular weight charac- 
teristics and anti-factor Xa‘anti-factor IIa activity ratio. Anti- 
factor Xa activity represents only one aspect of heparin activity. 
The clinical importance of the ratio of anti-factor Xa:anti-factor 
IIa remains uncertain. Other properties of LMWH, such as 
range of molecular weight, percentage of sulphate residues, 
affinity to antithrombin III and effect on platelets, could also be 
of clinical importance, as reflected in different clinical 
tria}s® 15+16.23-26 

Development of a LMWH standard and a standard assay 
method will make comparisons between different LMWH 
preparations more accurate in the future?*:?”. However, in vitro 
similarities between different LMWH may not be clinically 
relevant. 

The use of dextran in the present study made a double-blind 
technique impossible. In spite of randomization, two risk factors 
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for the development of DVT were unevenly distributed: pre- 
vious DVT was more frequent in the dextran group, and 
varicose veins were more common in the LMWH group. The 
difference in DVT incidence postoperatively between the two 
prophylactic groups was still statistically significant when 
patients with these particular risk factors were excluded from 
analysis, but the P value was reduced from 0-01 to 0:02. Since 
phlebography was not performed routinely in all patients 
pre- and postoperatively, ıt could be argued that isolated 
ileofemoral thrombi, already existing pre-operatively, were 
not detected. After hip surgery the occurrence of isolated high 
femoral thrombi, without concomitant thrombi in the limb, 
seemed to be uncommon?92?, The statistically significant 
reduction 1n postoperative DWT in the present study after 
LMWH prophylaxis, as compared with dextran, was still valid 
after exclusion of patients with a previous history of DVT. So 
any pre-existing ileofemoral thrombi in the patients could not 
have influenced the results. The unlikely event of asymptomatic 
patients in either group having a pre-existing DVT in the 
ileofemoral region could not be ruled out. The results from the 
present study must thus be interpreted as follows: LMWH gave 
significantly less postoperative DVT in the legs than dextran 
It was likely that the same was true for the high ileofemoral 
region, but this was not firmly proven, 

The median time from surgery to onset of DVT was 3:5 days 
In the dextran group and 62 days in the LMWH group. A 
significantly delayed onset of DVT in LMWH patients has also 
been reported in a comparative study of LMWH and standard 
heparin prophylaxis in abdominal surgery?. Late occurrence of 
DVT after total hip replacement has been reported 
previously!*. This means that the diagnostic period must be 
extended in hip surgery patients, especially after prophylaxis 
with LMWH. A LMWH trial where this is neglected can be 
difficult to evaluate. 

Is LMWH effective in preventing clinically significant pul- 
monary embolism without inducing bleeding complications? 
The present study did not answer this crucial question. It can 
be answered only in a multicentre trial, which would require 
a population of around 5000 patients*. The exact relationship 
between DVT and pulmonary embolism can be disputed, but 
there is strong evidence favouring the concept that effec- 
tive DVT prophylaxis reduces the msk of fatal pulmonary 
embolization?. 

Haemorrhage was one end-point in this study. There was 
no difference in complications related to bleeding, but unexpec- 
tedly the blood loss and blood transfusion requirements were 
significantly less in the LMWH group. Dextran can prolong 
bleeding time and this may be of clinical importance!^'!?, 

The significantly higher blood loss in the dextran group 
could not be explained by differences in anaesthetic or operative 
technique (Table 2). Data on other relevant parameters 
(Table 2) were analysed through cross-tabulation against 
bleeding and transfusion, and no differences were found. There 
was no difference between the two prophylactic regimens in 
duration of surgery, a parameter that reflects the quantity of 
operative trauma ın hip surgery. Duration of surgery correlated 
to total blood loss, but not to DVT. 

Anti-factor Xa activity was registered as late as 12 h after 
injection, reflecting the long duration of LMWH. Since LMWH 
was given twice daily in the present study any thromboprophy- 
lactic effect beyond 12 h could not be judged Recent data from 
general surgical patients indicated that this could be the case!? 
LMWH was given on the evening before surgery, and prophyl- 
axis was continued with one daily injection. The antithrom- 
botic effect was significantly better in this treatment group, 
when compared with conventional prophylaxis with standard 
heparin'®. Since anti-factor Xa activity was measured in only 
14 patients 1n the present study levels could not be related to 
the occurrence or otherwise of DVT. 

In conclusion, this randomized prospective comparison of 
LMWH and dextran 70 in patients undergoing total hip 
replacement showed a statistically significantly better effect of 
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LMWH in preventing DVT in the legs. Whether this was valid 
also for high ileofemoral DVT was not firmly established. 
Twenty per cent of the patients in the LMWH group developed 
DVT compared with 45percent of the patients receiving 
dextran 70. There was no difference 1n complications related 
to bleeding between the two groups, but dextran-treated 
patients had greater blood loss and need for transfusion. 
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Comparison of a low molecular 
weight heparin and unfractionated 
heparin for the prevention of deep 
vein thrombosis in patients 
undergoing abdominal surgery 


In a prospective, randomized multicentre trial the efficacy and safety of 
the low molecular weight heparin (LMW H) fraction Fraxiparin® and 
unfractionated calcium heparin (Calciparin®) were compared for the 
prevention of postoperative deep vein thrombosis. Of 1909 patients 
included in the trial 1896 underwent abdominal surgery and received 
either one daily subcutaneous injection of 7500 anti-Xa units Fraxiparin 
or 5000 units calcium heparin three times a day subcutaneously. Elastic 
compression stockings were worn by both groups of patients in the 
postoperative period. Before randomization the patients were stratified 
in two subgroups with or without malignant disease. To assess the rate 
of deep vein thrombosis (DVT), !?*I-labelled fibrinogen leg scanning 
was performed daily for 7 postoperative days. Positive results were 
confirmed by phlebography whenever possible. Venous thrombosis 
occurred in 27 of 960 patients (2-8 per cent) given Fraxiparin and in 42 
of 936 patients (4-5 per cent) given calcium heparin (P —0:034). The 
rates of proximal vein thrombosis were 0-4 per cent (4 patients) and 
1-4 per cent (13 patients) respectively (P «0-05). Pulmonary embolism 
occurred in 2 of 960 patients (0-2 per cent) treated with Fraxiparin and 
in 5 of 936 patients (0-5 per cent) treated with calcium heparin. The 
two treatments were equally well tolerated. Intra- and postoperative 
blood loss, the number of wound haematomas as well as frequency and 
volume of transfusions were similar in both groups. The present trial 
demonstrates that a single daily subcutaneous injection of Fraxiparin 
is more effective than the established low dose subcutaneous heparin 
prophylaxis with 5000 units three times per day in preventing 
postoperative DVT after abdominal surgery in patients wearing 
compression stockings. 


Keywords: Low molecular weight heparin, Fraxiparin*, heparin, vein thrombosis, pulmonary 
embolism, !?5J-labelled fibrinogen leg scanning, thrombosis prevention, abdominal surgery 


In recent years low molecular weight heparins (LMWHs) have 
attracted increasing scientific and clinical interest as antithrom- 
botic drugs. Their clinical investigation has mainly been focused 
on the prevention of deep vein thrombosis (DVT) following 
surgery!~’. 

LMWHs have a different pharmacological profile from 
unfractionated heparin®. They have a longer half-life, higher 
bio-availability? and have been reported to have antithrombotic 
effects when administered subcutaneously once daily. However, 
compared with unfractionated heparin they exhibit a markedly 
reduced inhibition of thrombin, thus their anti-factor Xa 
activity 1s relatively more pronounced!®!!, Further, LMWHs 
produce less interaction with platelets!?7!^ and may induce a 
pro-fibrinolytic, effect!5:16, Experimentally, LMWHs produce 
less bleeding for an identical antithrombotic effect! ^! *, Because’ 
of these properties LMWHs were considered to be promising 
antithrombotic agents for the prevention of thrombo-embolic 
diseases!* 

The first clinical data on Fraxiparin (Code: CY 216; 
Choay, Paris) came from a study published in 1982'. More 
recently the same agent was further investigated 1n a double- 
blind trial including 395 patients having general surgery and 





* A list of authors can be found in the appendix to this paper 
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In an open study in 910 patients?. In the controlled trial there 
was a statistically significant reduction in the frequency of DVT. 
The frequency of DVT was reduced from 7 5 percent in the 
patients given 5000 units of unfractionated heparin twice per 
day subcutaneously to 2-5 per cent in the patients given a single 
subcutaneous injection of 7500 anti-Xa units of Fraxiparin per 
day. 

The present trial was performed to investigate the efficacy 
of LMWH relative to that of the low dose regimen of heparin 
(5000 units three times per day subcutaneously) The latter 
regimen represents a currently valid standard for the evaluation 
of the efficacy of a LMWH, since the effectiveness of unfrac- 
tionated heparin has been established in a large multicenter 
trial? 


Patients and methods 


Patients 
Men and women aged over 40 years and scheduled for elective 
abdominal surgery were included in the tnal Other predefined inclusion 
criteria were: expected duration of surgery of more than 30 min and a 
projected hospitalization period of at least 7 days 

Reasons for exclusion were: pregnancy, hypersensitivity to heparin, 
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1odine or contrast medium; non-elective intervention; thyroid gland 
disorders, severe renal dysfunction; pre-existing coagulation disorders, 
thrombocytopenia, concomitant treatment with antithrombotic drugs 
including dextrans, active peptic ulcer; pre-existing DVT and thrombo- 
embolic events within 3 months before entering the study 

The presence or absence of the following risk factors were recorded: 
malignant disease, cardiac disease, respiratory disease and obesity. 

As elastic compression stockings were routinely used in the partici- 
pating centres, they were mandatory for all patients during the 
postoperative period until fully mobilized. Mostly, the same type 
(provided by Weihermueller and Voigtmann, Bayreuth, FRG) was 
used. 

The trial protocol was approved by the ethical commuttee of the 
University of Frankfurt and all patients gave their written consent to 
participate in the study 


Study design 
All data available in the literature during the planning phase of the 
study indicated a higher efficacy of Fraxiparm either by direct or 
historical comparison to low dose calcium heparin. Based on those 
data ıt was assumed, for calculation of the patient numbers, that 
7 T percent of patients receiving calcium heparin will develop post- 
operative DVT!? and that treatment with Fraxiparin should reduce 
this frequency by one-half (3-9 percent)!?. For ethical reasons the 
administration of radiolabelled fibrinogen was restricted to the lowest 
number of patients needed to confirm or reject this hypothesis. 
Therefore the one-sided approach was chosen and it was estimated that 
900 patients per group would be required to detect a statistically 
significant difference at the 5 per cent level using Fisher's exact calcula- 
tion (one-sided comparison, type I error rate — type II error rate — 0 05). 

The trial was designed as a prospective, controlled, randomized 
and stratified multicentre study A total of 21 surgical departments in 
Germany (9), Spain (4), Belgtum (2) and France (6) took part and 
contributed 1444, 178, 173 and 114 patients respectively The inclusion 
period was 27 months, from January 1985 to March 1987 

The patients were assigned to treatment with either Fraxiparin or 
calcium heparin following a randomuzed schedule. Before randomiza- 
tion the patients were stratified in two subgroups with or without 
malignant disease Each subgroup and each centre was randomized 
individually 

The trial was not performed in a double blind manner for several 
reasons. Dosage and rhythm of administration of the two drugs were 
different and two placebo injections per day in the LMWH group could 
not be justified on an ethical basis. In addition, thromboses were 
assessed by objective methods. 


Treatments 


The LMWH Fraxiparin (batch number 84114 DP), was obtained by 
ethanol extraction. It had a mean molecular weight of 4500, as 
determined by high performance liquid chromatography, and a specific 
activity of 200 anti-Xa units/mg (Institute Choay; Yin et al 29). In an 
activated partial thromboplastin time assay the activity was 50 
units/mg. 

In the control group a commercial preparation of unfractionated 
calcium heparin (Calciparin®, Choay, Paris, batch number 84111 DP) 
was used The specific activity of this heparin was 170 units/mg. 

Each drug was provided in prefilled syringes containing an aqueous 
solution of either 7500 anti-Xa units Fraxiparin in 0 3 ml or 5000 units 
Calciparin in 0-2 ml 

The first subcutaneous injection of 7500 anti-Xa units Fraxiparin 
was administered 2 h before surgery. The second dose was given 8h 
after surgery Subsequent injections of 7500 anti-Xa units were given 
every 24 h between 07 00 and 10.00 hours from the first to the seventh 
postoperative day. 

Calciparin was administered subcutaneously 2 h before surgery in 
a dose of 5000 units. The second subcutaneous injection was given 8 h 
after surgery 1n the same dose. Subsequent injections of 5000 units were 
started on the morning of the first postoperative day and continued 
every 8 h up to the seventh day after surgery. 


Assessments 


The patients had '?*I-labelled fibrinogen leg scanning on the day of 
surgery and then daily for seven consecutive days. The thyroid gland 
was blocked before surgery and during the observation period using 
potassium iodide or Endojodin® (Bayer, Leverkusen, FRG) Each 
patient received 4 MBq '?*I-labelled fibrinogen (Amersham, UK) 
intravenously within 2 h after operation Scanning was performed over 
11 leg positions according to the technique described by Kakkar et al.21 
A positive leg scan was to be confirmed by phlebography if not 
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contra-indicated or refused by the patient. It was predefined in the 
protocol that in patients with clinical signs of thrombosis but without 
a positive leg scan, phlebography should be performed If a leg scan 
was positive in positions below the knee a distal venous thrombosis 
was assumed. If the leg scan was positive above the knee or if it was 
positive above and below the knee a proximal vein thrombosis was 
diagnosed 

The occurrence of pulmonary embolism was recorded. If pulmonary 
embolism was suspected, confirmation by perfusion ventilation scan- 
ning or angiography was required. 

Several methods were used to assess mtra- and postoperative blood 
loss The surgeon rated excessive intra-operative blood loss by visual 
impression. Postoperative blood loss was objectively assessed by record- 
ing the drainage volume as well as the number and volume of blood 
transfusions. In addition, the development of wound haematoma and 
the occurrence of macrohaematuria were documented. Haemoglobin 
values were recorded before and on days 3 and 7 after surgery In the 
event of a patient's death, the cause was investigated and confirmed 
by autopsy if the relatives’ consent could be obtamed. 

Laboratory data included platelet count, thrombin time, activated 
partial thromboplastin time, and antithrombin III on the day before 
surgery and on the third and seventh postoperative days. Blood was 
collected 3—4 h after heparin injection. Most of the participating centres 
used Behring reagents (Marburg, FRG) for thrombin time, activated 
partial thromboplastin time and antithrombin III The assessment of 
blood chemistry included aspartate aminotransferase, alanine amino- 
transferase and y-glutamyl transpeptidase. 


Statistical analyses 
The homogeneity of the two patient groups with regard to age, sex, 
body weight, malignant disease and type of surgery was compared by 
descriptive statistical methods 

The frequencies of DVT 1n both groups were compared by means 
of Fisher's exact test (significance level P — 0 05; one-sided comparison) 
Efficacy and tolerance analyses included all patients who received at 
least a part of the study medication Haemoglobin levels, blood cell 
count and blood chemistry were assessed using repeated measures 
analysis of variance. 


Results 


Patients and operations 


In all, 1909 patients qualified for the trial and were randomized. 
However, 13 of these patients received neither Fraxiparin nor 
Calciparin and therefore were excluded from analysis of efficacy 
and tolerance (Table 1). 


Table 1 Patients and operations 


Treatment group 





Characteristic Fraxiparin Calcium heparin 
No of patients 
Admitted 968 941 
Not treated 8 5 
Analysed 960 936 
Sex 
Male 486 493 
Female 474 443 
Age (years)* 61412 61:11 
Weight (kg)* 70 + 13 70 3 13 


Malignant disease 349 (373%) 


Other patients with at least 


355 (370%) 


one risk factor 270 252 
Type of surgeryt 
Gastric 104 128 
Biliary 300 280 
Pancreatic 20 26 
Colon/rectum 214 199 
Other intestine 71 87 
Herniotomy 185 169 
Miscellaneous 147 117 


Duration of surgery (min)* 


* Mean +s.d., t multiple answers possible 
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not confirmed 


Deep vein thrombosis (7) 


7 positive 


Phlebographic 
detechon 


Isotopic 
detection 


Figure 1 Positive leg scans and number of phlebograms in the two 
treatment groups Wi, Calcium heparin, W, Fraxiparin 


Table 2 Incidence of deep vein thrombosis and pulmonary embolism 


Treatment group 


Calcium 
Fraxiparin heparin 
(n = 960) (n — 936) 


1 x 7500 anti-Xa umts 3 x 5000 units 
27 (2:8%)* 42 (45%)* 


Dose regimen per day 
Deep vein thrombosis 


Proximal vein thrombosis 4 13 
DVT with clinical symptoms 3 9 
Pulmonary embolism 
Day 0-7 1 2 
After day 7 1 3 
Total 2 5 


* P «0-05 Fisher's exact test (Fraxiparin versus calcium heparin) 


Of the 1896 patients 1ncluded, 960 received Fraxiparin and 
936 were treated with calcium heparin. A total of 35 patients 
(21 in the Fraxiparin group and 14 in the calcium heparin 
group) did not receive the full study medication for various 
reasons; they were, however, included in the final analysis. The 
treatment groups did not differ in basic features such as age, 
sex, weight, risk factors, type and duration of surgery. Over 
90 per cent of the surgical interventions were carried out under 
general anaesthesia The proportion of patients with malig- 
nant diseases was approximately 37 per cent in both treatment 


groups. 


Efficacy 

Isotopic DVT developed in 70 patients. Phlebography was 
performed in 26 of these patients (37 per cent) and in 1 patient 
who developed only clinical signs of DVT In the other cases 
patients and physicians refused this procedure owing to a 
lack of clinical symptoms. The percentage of patients with 
phlebography was equally distributed between the two treat- 
ment groups: 10 (37 per cent) in the Fraxiparin group and 
17 (40 per cent) ın the calcium heparin group. Three phlebo- 
grams were negative. In one of these patients the false positive 
leg scan was due to superficial thrombophlebitis. These three 
patients were considered to have no DVT. Accordingly, the 
number of DVTs diagnosed by these two methods was 67. 

In one patient in the calcium heparin group DVT was 
clinically suspected although leg scanning was negative. In this 
case thrombosis of the iliac vein was verified by phlebography. 
One additional patient of the Fraxiparin group developed 
clinical symptoms of DVT; however, he refused leg scanning 
and his general condition did not allow phlebography. As the 
clinical signs were pronounced, he was considered to have 
developed DVT. Consequently the number of patients with 
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DVT for the final analysis totalled 69. The proportion of 
positive leg scans and of positive phlebograms in the two 
treatment groups was comparable (Figure 1). 

The difference 1n the frequency of DVT between the two 
groups was statistically significant. Of the 960 patients treated 
with Fraxiparin 27 (2:8 per cent) developed DVT and 42 of 936 
patients (4-5 percent) given calcium heparin developed DVT 
(P « 0-05, Table 2). Proximal vein thrombosis as measured in 
the leg scan was observed in 4 patients of the LMWH group 
(0-4 percent) and in 13 patients (1 4 percent) of the calcium 
heparin group. This difference was significant (P < 0-05). Bi- 
lateral thrombosis developed in 13 patients (Fraxiparin group: 
5; calctum heparin group: 8). Clinical signs of DVT were 
observed in 3 patients given Fraxiparin and in 9 patients given 
calcium heparin. Seventy-one per cent of the DVT observed in 
both groups occurred during the first 3 days after surgery 
(Figure 2). The incidence of thromboses in the individual centres 
is shown in Table 3. 


Deep ven thrombosis (77) 








Postoperative day 


Figure 2 Day of onset of deep vein thrombosis in the two treatment 
groups W, Calcium heparin, W, Fraxiparin 


Table 3 Occurrence of deep vein thrombosis at the individual centres 


Treatment with Treatment with 


Fraxiparin calcium heparin 

(n=960) (n=936) 
Patients Patients 

No of with No of with 

Centre patients DVT patients DVT 
1. Frankfurt 24 — 28 — 
2 Bremen 110 — 108 — 
3. Mainz 89 2 88 7 
4: Heidelberg 22 — 27 1 
5: Wuerzburg 108 5 110 5 
6. Bruchsal 91 2 89 I 
7: Muenchen 109 4 110 5 
8: Tuebingen 80 1 80 5 
9- Berlin 85 11 79 14 
10: Lyon 26 — 23 — 
11: Marseille I 4 — 5 — 
12. Marseille II 10 — 7 = 
13 Pans I 8 — 7 — 
14 Pars II 3 — 3 — 
15: Toulouse 6 — 6 — 
16. Pamplona 27 — 23 — 
17: Madrid 25 — 23 — 
18: Valencia 26 24 — 
19: Barcelona 17 2 13 3 
20. Auvelais 42 — 36 — 
21 Bruges 48 — 47 1 
Total 960 27 936 42 
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Two patients treated with Fraxiparin developed clinical 
signs of pulmonary embolism. No further confirmation by 
diagnostic devices could be made in one patient who was shown 
clinically to have developed a pulmonary embolism 8 h after 
surgery In the other patient, embolism occurred 1 day after 
the end of the observation period. It was verified by angio- 
graphy This patient had a positive leg scan during the study. 

Five patients in the calcium heparin group developed 
pulmonary embolism. Clinical diagnosis was confirmed by a 
perfusion ventilation scan in three cases. Two of these patients 
had no detectable DVT. One patient developed a pulmonary 
embolism 2 days and the other 9 days after the end of the study. 
One additional patient experienced mild clinical symptoms of 
pulmonary embolism but was not investigated by specific 
methods. He developed isotopic DVT confirmed by phlebo- 
graphy 2 days later. One patient with bilateral and proximal 
DVT developed fatal pulmonary embolism on day 12 after 
surgery. Pulmonary embolism was confirmed as the cause of 
death by autopsy. The data on pulmonary embolism were not 
included in the primary outcome analysis. 


Tolerance 


The assessment of tolerance with regard to bleeding included 
the intra- and postoperative period (Table 4) 

The bleeding during the postoperative period was evalu- 
ated by several means, e.g. unusual high drain blood loss 
or transfusion requirements as well as relaparotomy or dis- 
continuation of treatment because of bleeding. Wound 
haematomas were separately reported. There was no difference 
between the treatment groups ın terms of bleeding. 


Table 4 Tolerance with regard to bleeding 


Treatment group 











Fraxiparin Calcium heparin 
(n=960) (n=936) 

Patients with increased 

blood loss during surgery 81 (8-4%) 90 (9 6%) 
Increased postoperative 

bleedingt 47 (4-994) 42 (45%) 
Patients with blood transfusion 

Intra-operativet 187 (19-594) 183 (19-694) 

Volume (ml)* 1039 + 658 1225 + 927 

Postoperativet 150 (15 6%) 144 (15-4%) 

Volume (ml)* 964 + 818 1033 + 1051 
Postoperative drain volume 

(ml)* 315+ 437 3214414 
Patients with wound 

haematoma 83 (8-696) 86 (9-296) 
Haemoglobin (g/100 ml)* 

Before surgery 138419 138-17 

3 days after surgery 12619 12718 

7 days after surgery 12817 12941-7 
Patients with macrohaematuria 96 90 


* Mean values + s d.; f multiple answers possible 


Table 5 Descriptive data on patients with and without malignant disease 


Twenty-three patients died during or within 1 month after 
the observation period. One patient, assigned to treatment with 
Fraxiparin, received no injection because he died of cardiac 
failure on the day before surgery. Of the other ten patients in 
the Fraxiparin group, six died during the observation period 
and four died after the study. The reasons for death were 
myocardial infarction (four), cardiac failure (two), septic shock 
(two) and advanced cancer (one). In one patient sudden death 
occurred on the day after surgery Autopsy findings excluded 
DVT, pulmonary embolism and myocardial infarction; how- 
ever, the cause of death could not be identified. 

In the calcium heparin group five patients died during the 
study and seven died after the observation period. The reasons 
for death were myocardial infarction (two), cardiac failure 
(two), septic shock (one), advanced cancer (three), renal failure 
or liver insufficiency (two) and pulmonary embolism (one). One 
patient died suddenly on day 3 after surgery. No clinical 
signs of pulmonary embolism, DVT or myocardial infarction 
were observed. An autopsy could not be performed in this 
patient. Of the total of 23 patients who died during or after 
the trial, 13 had had malignant disease. 


Under treatment with Fraxiparin, activated partial thrombo- 
plastin time and thrombin time values were prolonged «5 
percent compared with pre-operative values. The average 
prolongation of the activated partial thromboplastin time in 
patients treated with calcium heparin was 10 per cent compared 
with the initial values. The decrease of antithrombin III levels 
after surgery was about 10 percent in both treatment groups 

The levels of serum aminotransferases and y-glutamyl trans- 
peptidase showed a general tendency towards elevation in both 
treatment groups. The mean values increased by 20-30 per cent 
under treatment with Fraxiparin and by 25—50 per cent under 
calcium heparin from the day before surgery to the seventh 
postoperative day. 


[ae t results 


Patients with malignant diseases 


Malignant disease was the cause of surgery in 694 patients. Ten 
patients operated on had a known malignancy which was not 
the cause of surgery. Patients with malignant disease underwent 
longer operations than patients without cancer (Table 5) and 
had a higher tendency to bleeding during and after surgery thus 
requiring more blood transfusions. The frequency of DVT was 
higher in patients with malignant disease. Furthermore, these 
patients were older. No pulmonary embolism was observed in 
these patients. 


Discussion 

The thrombosis incidence in this trial was 2 8 percent in the 
Fraxiparin group and 4-5 percent in the calcium heparin group. 
These results resemble data published by Kakkar and Murray?. 
In their study the frequencies of postoperative vein thromboses 
were 25 per cent (double-blind trial) and 2:9 per cent (open 





Patients with cancer 


Patients without cancer 








Fraxiparin Calcium heparin Fraxiparnn Calcium heparin 
(n — 355) (n = 349) (n— 605) (n — 587) 
Age (years)* 63t11 64411 59 +12 5811 
Deep vein thrombosis 15 (42%) 19 (5 4*4) 12 (2094) 23 (3 994) 
Duration of surgery (min)* 167 + 89 164 + 87 94 + 53 97 +68 
Patients with excessive blood loss during surgery 57 (16.1%) 55 (158%) 24 (4 0%) 35 (6 0%) 
Patients with postoperative blood transfusion 106 (29-994) 107 (307%) 44 (1-395) 37 (6 3%) 
Postoperative drain volume (ml)* 478 + 522 462 + 502 182+ 291 199 + 267 





* Mean + s.d 
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study) in the treatment groups which received Fraxiparin. In 
this study2 the control group received two injections daily of 
unfractionated calcium heparin.In the trial presented here three 
injections daily of 5000 units of unfractionated heparin each 
were compared with one injection daily of Fraxiparin In the 
calcium heparin group the percentage of patients developing 
DVT 1n the present trial was lower (4:5 per cent) than expected 
from previously published data (7 7 per cent)!?. 

Whth regard to the high proportion of patients suffering from 
malignant diseases (almost 40 percent) who present a higher 
risk of developing postoperative DVT, the frequency of DVT 
was very low in the Fraxiparin group. Besides a significant 
reduction in the total number of DVTs, fewer proximal vein 
thromboses were observed. 

The onset of DVT in this trial is in accordance with the 
data recorded by Gruber??. In both groups about 70 percent 
of the thromboses occurred between the day of surgery and the 
third postoperative day. À previously reported delay in the 
onset of DVT in patients treated with a different LM WH could 
not be confirmed 

In the Fraxiparin group a lower incidence of pulmonary 
embolism and no fatal pulmonary embolism were observed 
One clinically and one angiographically confirmed pulmonary 
embolism occurred in the Fraxiparin group (0:2 percent) com- 
pared with five cases (0-5 per cent) in the calcium heparin group 
of which three were confirmed by a perfusion ventilation scan 
and one by autopsy. These data indicate that Fraxiparin may 
prevent postoperative pulmonary embolism in patients 
undergoing abdominal surgery. The results obtained with 
calcium heparin are similar to those reported in an international 
multicentre trial!? and in a Swiss-Scandinavian trial??. 

In earlier investigations different LMWHs have been com- 
pared with unfractionated heparm1-? In three studies an 
increased tendency to bleeding in patients treated with LMWH 
was observed?^9, Excessive bleeding may have been caused 
by higher doses, as seems likely in view of the higher anti-Xa 
levels in the LMWH groups The agent used in the present trial 
did not induce an increase in haemorrhagic complications. The 
tolerance with regard to bleeding was very similar in both 
treatment groups. Also, the postoperative 10 per cent decrease 
in antithrombin III. was comparable in the two treatment 
groups. Án increase of serum aminotransferase levels and 
y-glutamyl transpeptidase has been previously reported with 
low dose heparin?*. A similar but moderate tendency could be 
observed in this trial. The 1ncrease was less pronounced with 
Fraxiparin. However, the cause and relevance of the observed 
changes in the transaminase levels during heparin treatment are 
still unclear. 

The development of LMWHs as antithrombotic drugs, their 
biochemical and pharmacological profiles as well as their 
introduction to clinical use have been recently reviewed by 
Salzman?’ and by Hirsh et al.25. Some LMWHs apparently 
are as effective or even more effective than conventional heparin 
in the prevention of postoperative thrombosis after general 
surgery, as shown in this study It is still not clear why in 
different clinical trials of this type the percentage of patients 
with isotopic DVT varies between 2-5 and 17 per cent (Sasahara 
et al.??). Differences in patient selection or in postoperative 
prophylactic measures may have been responsible for some of 
the variations observed In this study compression stock- 
ings were applied to all patients. It is possible that the 
low percentage of postoperative thromboses observed was 
influenced by this procedure. 

In this study, the percentage of thromboses varied among 
the participating centres. The highest incidence of DVT 1n both 
treatment groups was observed in the Berlin centre. The only 
major difference between patients in this and other centres ts 
that no patients were operated on for hernia in Berlin. The 
method used to detect thrombi as well as the age distribution 
and percentage of patients with malignancies did not differ from 
those observed in other centres. 

In most recent studies haemorrhagic complications were 
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low in both heparin and LMWH groups. However, it still has 
to be established whether high anti-Xa plasma levels in single 
patients are correlated with an increased bleeding tendency or 
if other effects of heparin enhance bleeding. 

The results of recent studies with different LM WHs lead to 
the conclusions that, for each of these agents, a different optimal 
dose regimen is required and that efficacy and safety as 
compared with unfractionated heparin are different. This may 
be due to the fact that these agents differ in physicochemical 
features such as average chain length, molecular weight distri- 
bution, sulphation degree and charge density?®. Accordingly, a 
heterogeneity 1n the pharmacological actions of these different 
fractions 1s observed regarding protease inhibition, affinity to 
antithrombin III, bio-availability and half-life, interaction with 
platelets, antithrombic effect, haemorrhagic effect and pro- 
fibrinolytic activity2?. Therefore, each LMWH is a distinct drug 
and its clinical profile must be evaluated individually. 

The findings of this trial show that the LMWH Fraxiparin 
1s effective and safe in the prevention of thrombo-embolic events 
1n patients undergoing abdominal surgery. As compared with 
conventional calcium heparin administered in three injections 
of 5000 units per day, a single daily injection of 7500 anti-Xa 
units of Fraxiparin reduced the incidence of DVT from 4-5 
percent to 2:8 percent According to the statistical criteria. of 
this investigation (one-sided Fisher's exact test), this difference 
is statistically significant with slightly overlapping two-sided 
95 percent confidence intervals (Fraxiparin 1-9—4-1 per cent, 
calcium heparin 3-3-6-0 percent, calculated according to 
Pearson-Clopper??). Furthermore, a single injection of this 
LMWH per day may prevent pulmonary embolism. No higher 
bleeding rate was encountered after Fraxiparin treatment than 
was observed after treatment with calcium heparin. 
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Intra-operative inflow resistance 
measurement: a predictor of steal 
syndromes following femoro- 
femoral bypass grafting 


Although femorofemoral bypass grafting was originally used only as a 
method of limb salvage, it is now used increasingly in patients with 
claudication. If this trend is to be supported, the haemodynamic 
consequences of the operation must be carefully assessed. Fifteen 
patients undergoing femorofemoral grafting were studied prospectively 
by intra-operative measurement of the inflow resistance (IR) of the 
donor iliac segment. Three groups were identified by this technique. 
Patients with an IR<0-05 (n=8) were uncomplicated; those with 
an IR 20-05 but «0:10 (n = 5) developed a subclinical steal syndrome; 
and those with an IR 70:10 (n = 2) developed a clinical steal syndrome. 
High initial IR values were corrected at the time of surgery in two 
cases. This study demonstrates that steal syndromes can occur after 
femorofemoral grafting and that the cause is an unmasking of previously 
unrecognized disease in the donor arterial segment. The measurement 
of IR allows the prediction of steal syndromes and their correction at 
the time of surgery. Direct haemodynamic studies are recommended, 
especially as the availability of balloon angioplasty has made inflow 
disease amenable to treatment. 


Building, Leicester Royal Infirmary, 
PO Box 65, Leicester LE2 7LX, UK 


Femorofemoral bypass grafting is now a well established 
method of treating unilateral iliac artery disease. Initially the 
operation was performed on high risk patients who were 
thought to be unfit for the more major aorto-iliac procedures!. 
In more recent years the indications for crossover grafting have 
been broadened to include lower risk patients suffering from 
claudication only, and some workers have gone so far as to 
suggest that femorofemoral grafting should be the operation of 
choice in all cases of unilateral iliac artery disease necessitating 
surgery??, Such an expansion of the role of the femorofemoral 
crossover graft has precipitated concern about the ability of 
these grafts to provide sufficient flow to the recipient limb 
without causing a steal from the donor limb. Although the 
question of steal has received considerable attention, there have 
been few direct haemodynamic studies of femorofemoral graft- 
ing. We have performed a prospective study of the haemo- 
dynamics of the donor arterial system of femorofemoral grafts 
in an attempt to isolate the cause of steal syndromes. 


Patients and methods 


Fifteen femorofemoral grafts performed over a 20 month period were 
studied. There were fourteen men and one woman with a mean age of 
58 9 years (range 53-83 years) The clinical indication for surgery was 
claudication in nine cases and rest pain in six cases All patients were 
assessed by biplanar arteriography and non-invasive Doppler studies 
to measure the resting ankle. brachial pressure index. 


Intra-operative haemodynamic studies 


The inflow resistance (IR) of the donor system was measured at 
operation Blood flow in the donor common femoral artery (Q) was 
measured at the start of the operation using the Bristol Doppler 
flowmeter* The brachial (P,) and common femoral (P;) mean arterial 
blood pressures were measured simultaneously using cannulae 
connected to a standard pressure transducer It was assumed that the 
brachial arterial pressure was the same as the aortic pressure proximal 
to any disease in the donor iliac segment The IR of the donor common 
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femoral artery was calculated according to the formula: 
= P, — P, (mmHg) 
Q (ml/min) 


The results were expressed 1n peripheral resistance units (p.r.u ) where 
lpru —1 mmHg/I ml per min. 


IR 


Results - 


Arteriography 


The arteriographic findings are shown in Figure 1. A donor 
thac artery stenosis of 50 percent was reported on the pre- 
operative arteriogram in four cases. 


Haemodynamic results 


Ankle brachial pressure indices (Figure 2). In the recipient 
limbs the resting ankle:brachial pressure index was increased 
postoperatively in all cases. In the donor limbs the index fell 
in 13 out of the 15 cases In seven cases this fall was greater 
than 15 percent and two of these patients developed donor 
limb claudication. An asymptomatic postoperative fall in 
ankle: brachial pressure index >1Spercent was arbitrarily 
defined as a subclinical steal syndrome. Thus there were five 
subclinical and two clinical steal syndromes in this group. 


IR measurements (Figure 3). Low IR values «0-05 were 
recorded in the eight patients without a steal syndrome. In the 
five patients with a subclinical steal, IR values were 20-05 but 
«0-10 p.r.u. and the two patients who developed a clinical steal 
syndrome were noted to have the two highest IR values of 0-11 
and 015 p.r.u. In two patients, intra-operative correction ol 
inflow disease was possible. In the first case the initia] IR 
measurement was 0-13 p.r.u. but after endarterectomy of the 
donor external iliac artery this fell to 0-02 p.r.u. In the second 
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Donor Recipient 






>50% stenosis (4) Occlusion (13) 


Occlusion (2) 


Occlusion (3) Occlusion (5) 


Figure 1 The artertographic findings are shown with the number of 
cases involved gwen in parentheses 


Resting ankle: brachlal pressure Index 





Pre-operative Post- 
operative 


Pre-operative Post- 
operative 


Figure 2 Peroperative changes in ankle brachial pressure indices in a 
the recipient limb and b the donor limb. , Claudication, ———, 
restpain (as clinical indication for surgery) 





case an IR of 0-10 was reduced to 0:05 by on-table balloon 
dilatation. 

The success of arteriography in assessing the donor iliac 
system can also be seen in Figure 3. Four donor iliac stenoses 
>50 percent were seen on the pre-operative angiogram. The 
X-ray was clearly correct in predicting haemodynamically 
significant disease in two cases (Nos. 4 and 15 in Figure 3; IR 
values of 0-13 and 0:15 p.r.u.). In a third case (No. 8 ın Figure 
3), the patient underwent a pre-operative Gruntzig balloon 
dilatation, and the final IR was 0-04 p.r.u. However, in the 
fourth case (No. 7 in Figure 3) the IR was only 0-04 p.r.u. 
indicating that the lesion seen on arteriography was not 
haemodynamuically significant. In six cases Nos. 9-14 in Figure 
3) the angiogram suggested that there was no significant inflow 
disease 1n the donor segment, but 1n each case a subclinical or 
clinical steal syndrome resulted. 
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Discussion 


Femorofemoral grafting is of proven value in the management 
of ischaemia due to unilateral iliac artery disease?. Nevertheless, 
some surgeons still hold reservations about the haemodynamic 
consequences of these grafts. Warren and Foman® were the 
first to express concern that crossover grafting might lead to a 
steal phenomenon from the donor limb. Sumner and Strand- 
ness? were able to demonstrate a fall in donor limb ankle systolic 
pressure after exercise in some patients following femorofemoral 
grafting, but noted that such subclinical steals occurred only 
when the donor iliac artery was stenotic. Trimble et al. found 
two patients with donor limb ischaemic symptoms following 
femorofemoral grafting. 

The development of donor limb ischaemia postoperatively 
does not necessarily mean that a steal syndrome is occurring. 
The abolition of symptoms in one leg may unmask previously 
less severe arterial insufficiency in the other leg. Alternatively, 
damage to the donor limb femoral artery due to the application 
of a clamp or narrowing at the site of an anastomosis or distal 
embolism may result in new symptoms postoperatively. None 
the less, our data suggest that steal syndromes occur because 
of inflow disease. The primary requirement for successful 
femorofemoral grafting is unimpeded flow through the donor 
iliofemoral segment. The creation of new run-off by the graft 
requires an increased flow in the donor iliac artery, and in this 
situation lesser degrees of stenosis may become critical. It is 
this unmasking of previously unrecognized iliac disease that is 
the cause of donor limb ischaemic symptoms. 

Our data demonstrate that intra-operative IR measurement 
can be used to predict the development of steal syndromes, 
with an IR >0 10 predicting a clinical steal and an IR 20-05 
but <0-10 predicting a subclinical steal. More importantly, 
however, IR measurement can be used to assess the effectiveness 
of intra-operative attempts at treating the donor arterial disease, 
which is the cause of steal syndromes 

Purely unilateral aorto-iliac disease is unusual, and this makes 
the pre-operative assessment of the donor system so crucial. 
The quality of the femoral pulse as judged by palpation is used 
by some workers?, but flow cannot be assessed only by 
palpation which is unreliable in detecting mild or subcritical 
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Figure 3 The relationship between inflow resistance (IR) and steal 
syndromes. * Greater than 50 per cent stenosis in donor iliac segment 
on angiogram; PTA, percutaneous transluminal angioplasty; POA, 
peroperative balloon angioplasty, ABPI, ankle brachial pressure index; 
pra , peripheral resistance units [ ], no steal, £3, subclinical steal, W, 
chnical steal 
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iliac stenoses!?. Uniplanar or biplanar arteriography, although 
useful, can also fail to demonstrate haemodynamically signifi- 
cant iliac disease!!. The ideal form of assessment is direct 
haemodynamic study of the donor iliac artery. The intra- 
operative studies described here have clearly demonstrated that 
clinical and subclinical steals can be identified and corrected 
at the time of operation. The measurement of pressures alone 
with augmentation of flow by papaverine!? would be a suitable 
alternative to our technique. 

The availability of Gruntzig balloon angioplasty makes iliac 
inflow disease eminently treatable, and we recommend the use 
of direct pressure studies in the assessment of patients being 
considered for femorofemoral bypass grafting, especially where 
the indication for surgery is claudication. 
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Murine monoclonal antibodies in 
breast cancer: an overview 


Monoclonal antibody technology has been an important development in 
breast cancer research. Monoclonal antibodies do not detect 'breast 
cancer specific’ antigens but, rather, they react with normal or modified 
tissue antigens which are either preferentially or inappropriately ex- 
pressed upon malignant cells. Thus far a number of monoclonal 
antibodies that have a preferential reaction with breast cancer tissue 
have been developed. They have a potential value in immunohisto- 
pathology as diagnostic tools and in the recognition of small quantities 
of malignant cells, in the development of serum assay for tumour markers 
in breast cancer and in the radio-immunodetection of metastases. T here 
has been success in effecting selective targeting of anticancer agents 
(cytotoxic drugs, toxins, radionuclides) to tumour deposits and encourag- 
ing results are obtained in preclinical in vivo studies. Various clinical 
studies are now in progress to evaluate the role of monoclonal antibodies 
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Carcinoma of the breast remains the leading cause of mortality 
among western women and its incidence is increasing!. The 
production of monoclonal antibodies by Kohler and Milstein? 
has stimulated much interest in both biology and medicine and 
such antibodies are beginning to have important implications 
in current surgical practice. Monoclonal antibodies to breast 
cancer antigens could be useful in early detection and better 
prognostic subclassification and in monitoring of disease 
activity as well as therapy. Since there has been no dramatic 
change in the 10-year survival rate over the past 40 years despite 
many innovations in therapy?, and as the cause of breast cancer 
is not known, strategies that address early detection of the 
disease or recurrence enabling prompt treatment are important. 
In addition, as patients with metastatic breast cancer are 
frequently treated with a variety of hormonal and chemothera- 
peutic agents, it is desirable to have an objective method of 
assessing response to treatment. Development of a serum test 
based on monoclonal antibody may be a step towards these 
objectives. Furthermore, some patients with early breast cancer 
have a high risk of developing distant metastases and may 
benefit from adjuvant therapy. Currently, the best indicator of 
this 1s the involvement of axillary lymph nodes, the detection 
of which requires axillary dissection with its accompanying 
morbidity. An alternative approach to identify nodal metastases 
may be immunoscintigraphy using a radiolabelled antibreast 
cancer antibody to identify tumour antigen on the surface of 
breast cancer cells. Furthermore, the relative specificity of 
monoclonal antibodies may be used to selectively target anti- 
cancer agents (cytotoxic drugs, toxins, radionuclides) to meta- 
static deposits. This review will evaluate progress in these 
directions and the problems encountered. 

The technique of producing monoclonal antibodies has 
changed little since the original report? and is based on the 
principle of fusing stimulated B cells (from the spleen of a mouse 
or rat immunized with the appropriate antigen) with drug- 
selected non-immunoglobulin-secreting murine myeloma cells 
The resultant hybrid cells can be cloned, propagated and 
selected on the basis of immunoglobulin secretion, isotype and 
immunoreactivity. The antibodies in the monoclonal antiserum 
are of uniform specificity and are biochemically homogeneous. 
Monoclonal antibodies are thus monospecific and can dis- 
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criminate between variations in a complex antigen. The main 
aim of the hybridoma technology is to produce immortalized 
continuously growing cell lines generating high affinity anti- 
body of a required specificity and in limitless quantities. 

To date, many monoclonal antibodies reactive with breast 
cancer have been described, but most of them also react with 
normal breast tissue, other normal tissues and other tumours, 
although generally to a much lesser degree than with breast 
cancer^. Thus monoclonal antibodies do not detect ‘tumour 
specific’ antigens; rather, they react with normal or modified 
tissue antigens which are either preferentially or inappropriately 
expressed on malignant cells. In addition, heterogeneity 
exists in the expression of tumour antigen in the cells of a 
tumour and its metastases, and between different tumour 
masses of different patients. There is, therefore, the potential 
for variable reactions of antibodies with both primary tumour 
and its metastases. It is clear that the ideal monoclonal 
antibody, reacting with all cells of all breast cancers and not 
with other cells, has not been achieved although ‘cocktails’ of 
monoclonal antibodies may almost achieve this. None the less, 
monoclonal antibodies do appear to offer a number of clinical 
advantages. 


Development of monoclonal antibodies to 
breast cancer 


Immunogens used to produce breast cancer-associated 
monoclonal antibodies 


A wide range of antigens associated with breast cancer have 
been identified. These antigens can be conveniently divided into 
two categories based on the immunogen used to produce the 
monoclonal antibodies (Table 1). 


A. Membrane molecules of transformed or neoplastic cells. 
Most of these are glycoprotein or glycolipid in nature. These 
antigens have been recognized by antisera against: (a) ın vitro 
grown breast cell lines, (b) metastatic or primary breast cancer 
cells, or (c) breast cancer cell membrane extracts (Table 1). 
Monoclonal antibodies in this group include 3E1-2 which reacts 
strongly with membrane and cytoplasm of breast cancer and 
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Table 1 Monoclonal antibodies 1eactive with breast carcinoma 








Immunogen Monoclonal antibody Antigenic determinant Reference 
Membrane molecules of MBr 1,2, 3 Unknown 5,6 
transformed or neoplastic 24-171 MW 95x10* 7 
cells 24-172 MW 1x10 7 
3EI2 High MW glycoprotein (> 3 x 10°) 8,9 
DF3 High MW glycoprotein (> 3 x 10°) 10 
NCRC-11 High MW glycoprotein (>4 x 10°) 11, 12 
B series of monoclonal antibodies B62 on MW 6:2 x 107-9 x 10* protein, 4 
including B6 2, B72 3 B723 on MW 22 x 105-4 x 10° 
MA series High MW glycoprotein (> 2x 10°) 13 
F36/22 High MW glycoprotein (>3 x 10°) 14, 15 
Milk fat globule membranes HMFGI, HMFG2 High MW glycoprotein (24x 10°) 16, 17 
M3, M8, M18, M24 n but M8 reacts with high MW glycoprotein 12, 18 
(>4~x 10°) 
MAM series including 115D8 Some recognize a high MW component 19 
Mc3 MW 4-6 x 10* glycoprotein 20 
Mc5 MW 4x 105 glycoprotein 20 





with luminal membrane of normal breast?. The 3E1:2 mono- 
clonal antibody is particularly useful because 1t reacts strongly 
with more than 90percent of breast cancers by immuno- 
peroxidase staining on formalin-fixed sections whereas normal 
breast ductal epithelium only reacts weakly. 3E1 2 also reacts 
with both formalin-fixed and fresh breast tissue, unlike many 
antitumour monoclonal antibodies which only react with 
unfixed tissues. Thus, screening tissue sections with 3E1-2 is 
simple and can be applied to stored tissues’. DF3 and NCRC-11 
monoclonal antibodies were produced against human breast 
cancer metastases and immunoperoxidase staining has demon- 
strated the presence of DF3 antigen on the apical borders of 
secretory mammary epithelial cells and in the cytosol of less 
differentiated malignant cells!?. The antigen recognized by 
NCRC-11 has a specific distribution in normal tissues similar 
to that of antibodies raised against human mulk fat globule 
(HMFG) membrane and is expressed on the luminal surface 
of exocrine gland epithelium!!. The monoclonal antibody 
24-17-2 detects an antigen which appears to be specific for 
breast tissue and reacted preferentially with breast carcinomas 
but not with other carcinomas tested’ The recently described 
MA series of monoclonal antibodies also reacted with a high 
proportion (80 per cent) of the 25 fresh primary breast cancers 
tested!?. 


B. Milk fat globule (MFG) membranes. HMFG membrane 
1s derived from the apical membrane of breast epithelial cells 
during the process of milk secretion and envelops the fat of 
milk. Monoclonal antibodies (HMFG1, HMFG2) against 
MFG have been developed after immunization with delipidated 
MFG!*!7, Other monoclonal antibodies raised against anti- 
gens in this group Include M3, M8, M18, M24, MAM series 
and Mc3 which are raised against HMFG membrane!9-?? The 
antigens detected by these monoclonal antibodies are con- 
sidered to be cell surface differentiation antigens in breast 
epithelial plasma membrane, be these cells normal, neoplastic, 
fibro-adenomatous or dysplastic?!. 


Breast cancer-associated monoclonal antibodies 


The monoclonal antibodies listed in Table 1 are all directed to 
membrane antigens Although none of the antigens recognized 
by monoclonal antibodies appears to be absolutely tumour- 
specific, there are several apparently immunodominant antigens 
on breast cancer cells defined by such antibodies. Antigens that 
are secreted or shed by breast tumour cells may be useful 1n 
preparing serum tests for breast cancer while antigens that are 
on the cell surface of breast cancers and are not shed may be 
excellent targets for 1mmunoscintigraphy. Antigens that in- 
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ternalize rapidly from the cell surface into endocytic vesicles 
would appear to be the best targets for monoclonal antibody 
immunotargeting of cytotoxic drugs, toxins or radionuclides. 

Monoclonal antibodies not specific for breast cancer but 
reacting with mtracellular components (such as the inter- 
mediate filament proteins) and with extracellular matrix com- 
ponent found in the vicinity of the tumour are also described 
and are being used in tumour diagnosis and localization The 
cytokeratins which form the intermediate filaments of epithelial 
cells are members of a large family of proteins. Since these 
proteins are only found in epithelial (and mesothelial) cells, 
they can be used to discriminate between carcinomas from 
different tissues and to identify the target cells within a 
tissue22?-23, 


Monoclonal antibodies to high molecular weight glycoproteins 


Many of the monoclonal antibodies listed in Table 1 react with 
carbohydrate antigens?*, a feature of interest as alterations in 
carbohydrate residues have been observed in differentiation?? 
and in malignancy?$. Thus the immunodominant antigen in 
HMFGSs, breast cancer membrane extracts and breast cancer 
cell lines is a high molecular weight glycoprotein (2 x 105- 
4 x 10°). This large glycoprotein antigen 1s a mucin-like mole- 
cule, containing at least 50percent carbohydrate?" and the 
antigenic determinants were thought to be primarily on the 
carbohydrate side-chains. However, very recently HMFG2 
monoclonal antibody has been found to react with the stripped 
core protein as well as with the carbohydrate side-chains. Thus 
far, many monoclonal antibodies showing potential as clinically 
useful reagents are directed against epitopes on this high 
molecular weight mucin-like molecule 20:28-35. This mole- 
cule is a major glycoprotein of HMFG membrane but 1s also 
expressed, often in an altered form, on breast carcinoma cells. 
The monoclonal antibodies against breast cancer that react 
with carbohydrate residues may be reflecting changes in protein 
glycosylation associated with the malignant change?*. 

More recently, a mucin molecule (>4 x 105) which carries 
tumour-associated epitopes recognized by monoclonal anti- 
bodies HMFG1 and HMFG2 has been purified from human 
skimmed milk and then treated with hydrogen fluoride to 
remove all O-linked sugars to reveal a dominant polypeptide 
(about 6:8 x 10*) which appears to be the size of the mucin core 
protein with attached N-linked carbohydrate. Monoclonal 
antibodies have been developed that react with the stripped 
and partially stripped core protein. From the initial screening 
on histological sections, one of these antibodies, SM-3, reacts 
with 91 per cent of breast cancers but shows little or no reactivity 
on benign mammary tumours or normal breast tissue. It 
appears that this antibody is reacting with an epitope that may 
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usually be masked by oligosaccharide moieties in normal cells 
but which is exposed, perhaps because of aberrant 
glycosylation, in malignant cells? 


Antireceptor antibodies 
Recent investigations have demonstrated the utility of mono- 
clonal antibodies directed against specific receptors. 


A. Monoclonal antibodies to oestrogen receptor (ER). Anti- 
ER monoclonal antibodies have long been sought in an attempt 
to simplify ER analysis of individual breast tumours, and 
antibodies?7-?? that recognize different antigenic determinants 
on the ER have been used with immunohistochemical tech- 
niques to visualize the presence or absence of ER. The develop- 
ment of monoclonal antibodies against the ER permits direct 
antigenic recognition of the receptor protein independent of 
steroid-binding activity which may reflect the percentage of 
tumour cells present in the sample rather than the amount of 
ER per tumour cell. Such assays based on direct antigenic 
recognition also permit the detection of ER in the presence of 
oestrogens or anti-oestrogens and eliminate the potential inter- 
ference in ER detection caused by other steroid-binding pro- 
teins. However, measurement of receptor content using 
antibody staining is only semiquantitative, being dependent on 
both the intensity of nuclear staining and the percentage of 
tumour cells stained. Studies to correlate quantitative data from 
biochemical assays with immunohistochemical assays are 
important and there are a few recent reports which demonstrate 
that monoclonal antibody staining of cytological smears com- 
pares favourably with the standard biochemical assays in 
assessing the ER content of primary breast cancer, provided 
the smears have adequate cellularity and are well preserved?" ". 
This, if proved, may be most useful because, by sampling several 
different segments of the tumour with fine needle aspiration 
cytology, it may provide a more detailed account of the tumour 
receptor content, eliminating problems relating to tumour 
heterogeneity. The receptor status is important because patients 
with metastatic breast cancer are more likely to respond to 
hormonal therapies if their tumours are ER rich*?. A commer- 
cially available enzyme immunoassay (Abbott ER-EIA Mono- 
clonal) has been developed and a good correlation was found 
between the ER-EIA and currently existing steroid-binding 
methods ^*4*; however, the ER-EIA appeared to measure more 
ER quantitatively. It is possible that under clinical conditions 
the ER-EIA is able to determine filled and unfilled sites whereas 
the steroid-binding assay may partially underestimate receptors 
because some are filled (or become filled when steroid dissoci- 
ates from plasma protein during homogenization). An alter- 
native 1s that the ER is partially degraded during tumour 
collection and storage. This could result in reduced ligand 
binding to the receptor, i.e. an underestimation of receptor by 
conventional techniques; but the monoclonal antibodies can 
still recognize their epitope. The ER-EIA result could therefore 
reflect the total content of intact and partially degraded 
receptor. On the other hand, the ER-EIA may also be detecting 
biochemically processed receptor that is no longer capable of 
binding steroids and is part of the normal subcellular destruc- 
tion process. Only future research will resolve these various 
alternative hypotheses. 


B. Monoclonal antibodies to transferrin receptor. À ubi- 
quitous antigen also present on breast cancer cell lines 1s the 
transferrin receptor; normal as well as malignant tissues under- 
going proliferation express transferrin receptors** 47. In 
contrast to the mucin differentiation antigen, which is restricted 
to epithelial cells, the transferrin receptor is a functional 
molecule present wherever increased proliferation or a special 
need for iron 1s present. Monoclonal antibodies reactive with 
breast cancer cell lines and with the transferrin receptor have 
been produced and studied??. 
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C. Monoclonal antibodies to epidermal growth factor (EGF) 
receptor. An antigen present on a fraction of poorly 
differentiated breast tumours is the receptor for EGF. The EGF 
receptor is a glycoprotein of molecular weight 175x 105 
(Reference 48) and is found on the cell surface and within 
intracellular vesicles. Monoclonal antibodies have been 
developed against EGF receptor and are used in 
immunoperoxidase assays to detect the presence of EGF 
receptors. While more differentiated breast cancer cell lines such 
as MCF7 and ZR75-1 have either few or no EGF receptors *?:59, 
about 35 per cent of primary breast carcinomas show high levels 
of the antigen, and tumours which lack ERs, are metastatic to 
axillary nodes or exhibit high histological grade tend to express 
EGF receptors. Similarly, metastatic breast cancer lesions are 
more frequently positive for EGF receptors than primary 
tumours*!+5?, In addition to breast cancer, the antigen is found 
in a variety of other neoplasms, including squamous lung 
cancers and invasive bladder tumours, and some normal 
epithelial tissues53-55. 


Monoclonal antibodies to carcinoembryonic antigen (CEA). 
One class of antigens, the so-called oncofetal antigens, are 
tumour cell products which are associated with fetal and 
malignant tissues. This includes CEA, which is a glycoprotein 
of molecular weight 1-8 x 10° found originally in tumours of the 
gastrointestinal tract but subsequently discovered in a large 
number of different tumours (including the surface membrane 
of breast cancer cells) and in some fetal and normal adult 
tissues55:57. Murine monoclonal antibodies have been prepared 
to at least six distinct epitopes on CEA57-69, which also appears 
to have a unique primary sequence. 


Monoclonal antibodies to other breast-associated antigens 

The milk proteins, casein, a-lactalbumin and lactoferrin, are 
unique products of fully differentiated mammary epithelium 
but do not appear to be synthesized or secreted by breast cancer 
cells Monoclonal antibodies recently made against casein may 
permit retesting for this marker in breast cancer frozen sections 
and sera??, although a recent study with these murine mono- 
clonal antibodies to human f-casein failed to show any expres- 
sion of this milk protein in human breast cancer?!. 


Clinical applications 
Immunohistopathology 


Monoclonal antibodies could be useful for the detection of early 
or pre-invasive cancer and anaplastic cancer by analysis of their 
antigenic profiles through the use of immunohistochemical 
techniques. This 1s, however, dependent upon a series of highly 
complex variables including the specificity of the primary 
antibody, the particular visualization method used (peroxidase 
and antiperoxidase or avidin-biotin-peroxidase complex tech- 
niques), the methods of tissue fixation, and subsequent tissue 
processing (frozen sections versus paraffin embedding). Mono- 
clonal antibodies to the breast mucins (high molecular weight 
glycoproteins) have been useful in the identification of the 
epithelial origin of tumours since most of them do not react 
with lym hoid tumours and normal mesothelial or endothelial 
cells?^-23, Recently, a monoclonal antibody 24-17 2 prepared 
against the MCF7 breast cancer cell line" was found to react 
with breast cancer but not with non-breast tumours and may 
therefore be useful in categorizing tumours of unknown origin. 
Unfortunately monoclonal antibodies to breast cancer may also 
show cross reactivities in tissues other than breast cancer, 
although generally to a much lesser degree*. In general, the 
results of such immunohistochemical analyses, though often 
not conclusive, may provide an important starting point for 
the work-up and management of these patients with tumours 
of uncertain nature. The immunocytochemical staining of 
needle aspirates using monoclonal antibodies for an antigen 
that can distinguish normal and benign cells from malignant 
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breast cells could be a most valuable technique but at present 
there are few antibodies that clearly and completely distinguish 
between benign and malignant cells; for example, analysis of 
fine needle aspiration biopsy preparations with the B723 
monoclonal antibody has demonstrated that one of the ten 
benign samples was positive (although staining was confined 
to a metaplastic apocrine epithelium) while 17 of 21 breast 
cancers stained72. Eventually, however, a panel of monoclonal 
antibodies may be collected which could be useful in the 
detection or phenotyping of breast cancer cells in fine needle 
aspiration biopsy preparations. 

Monoclonal antibodies, however, have a potentially useful 
place in the recognition of metastases in lymph nodes Using 
a range of monoclonal antibodies for immunohistochemical 
staining of lymph nodes obtained from mastectomy with 
axillary clearance in 50 women with breast cancer, there was 
a 14 per cent increase in the detection rate of metastases in 
lymph nodes’? when compared with conventional haema- 
toxylin and eosin staining. Since lymph node involvement is 
an important prognostic indicator in breast cancer, this in- 
creased detection rate using monoclonal antibodies could have 
important implications in prognosis and treatment. Indeed, a 
striking association was found between nodal micrometastases 
detected by immunohistochemistry and both recurrence and 
survival rate in patients with invasive ductal carcinoma of 
breast"?. In another study using an antiserum to epithelial 
membrane antigen to examine, by immunocytochemistry, mul- 
tiple bone marrow aspirates from 307 patients with primary 
breast cancer, micrometastases 1n bone marrow were found in 
81 patients (26-4 percent). Although the presence of micro- 
metastases in bone marrow did not appear to be an independent 
prognostic factor, it was related to various established prog- 
nostic indices—lymph node metastases, vascular invasion and 
size of primary tumour— and was useful as an early predictor 
of bone metastases’*. Furthermore, as the intermediate fila- 
ments of epithelial cells (the cytokeratins) are totally conserved 
in tumours and metastatic cells of epithelial origins, antikeratin 
antibodies may be ideal for detecting metastases 1n tissues such 
as bone marrow and lymph nodes where epithelial cells are not 
normally found??:?3 

At present, a number of different parameters (tumour size, 
histological type, histological and nuclear grade, lymph node 
metastases and ER status) are used to predict the prognosis in 
patients with breast cancer. None the less, 28 per cent of patients 
with stage I disease who had radical mastectomy eventually 
developed metastatic cancers”? Several studies of different 
immunohistochemical staining patterns with monoclonal anti- 
bodies have attempted to correlate these parameters with 
prognosis, but with little success. The expression of DF3 antigen 
has been shown to correlate with the degree of breast tumour 
differentiation and ER status? although its prognostic value 
is not clear. Using HMFGI and HMFG2 monoclonal anti- 
bodies, it has been suggested that the absence of staining 1n 
breast cancer tissue 1s associated with poor prognosis; however, 
this has not been confirmed by others!?. Ellis et al. have 
suggested a strong relationship between the intensity of staining 
with NCRC-11 and patient survival—intense staining being 
associated with improved survival!!; in contrast, strong stain- 
ing of frozen sections of primary breast cancer with anti-EGF 
receptor monoclonal antibody EGFRI may identify patients 
with a poor prognosis*!. The relationships between monoclonal 
antibody immunoperoxidase staining patterns and the marker 
of differentiation, namely ER status, have been studied. It 
appears that the antigens recognized by monoclonal antibodies 
H59, MAM senes, DF3, 111D5 and 3E1-2 are related to the 
presence of ER and are therefore probably related to differen- 
tiation, and warrant further study as prognostic indi- 
cators11:1779789, However, it should be recognized that with 
the present methods available for grading, although of diag- 
nostic value, monoclonal antibodies are still unlikely to assist 
in determining either the degree of tumour differentiation or 
prognosis. 
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Serum assays 


Monoclonal antibodies that detect tumour-associated antigens 
in serum could be useful for the early detection of tumour 
masses and for monitoring disease recurrence or response to 
therapy. Several monoclonal antibodies have been described 
which recognize circulating breast cancer-associated antigens. 
Of the tumour markers currently available in breast cancer, 
CEA is by far the most widely used in clinical practice®-9-8!-88 , 
Myers et al have found that the percentage of patients with 
elevated CEA levels rises progressively with the stage of the 
disease®*. The major limitation of CEA has been the consistent 
finding that only a small minority of patients with early breast 
cancer (« IO percent) has an elevated serum CEA level, al- 
though this rises to between 50 percent and 70 percent when 
metastases are detected?5:95, A large prospective study failed 
to confirm the utility of CEA for monitoring breast cancer 
patients?? The most useful application of CEA immunoassays 
may be in the screening of cerebrospinal fluid in patients with 
suspected carcinomatous meningitis and positive cerebrospinal 
fluid assays had a high correlation with eventual carcinomatous 
pleocytosis??, Recently a new breast cancer-associated antigen, 
CA15:3 (a high molecular weight (2:9 x 10°) carbohydrate), 
recognized by two different murme monoclonal antibodies 
(115D8 and DF3) has been described. While it appears to be 
superior to CEA in both localized and metastatic breast cancer, 
elevated CA15:3 levels were found in only 37-16 per cent of 
patients with stage I breast cancer, 12-5—54 per cent of patients 
with stage II breast cancer, 30 percent of patients with stage 
III and 65-91percent of patients with stage IV breast 
cancer?':?? In addition, there was a false positive rate within 
the normal population (1—5 per cent) and patients with benign 
breast disease (20 per cent) or other cancers (5-71 per cent). 
Using a modified low pH ELISA assay, women with breast 
cancer were found to have elevated MAM-3 (83 percent) or 
MAM-6 (88 per cent) levels compared with only 5 percent of 
controls. However, six out of six women with biopsy-proven 
benign fibrocystic disease had elevated levels of MAM-6 defined 
antigens in their blood?!. A low pH ELISA method has also 
been developed to measure serum levels of tumour-associated 
antigens detectable by monoclonal antibody HMFG1 and 
HMFG2. Elevated serum antigens were detected in a propor- 
tion of patients with stage I or II breast cancer (50 percent 
HMFGI, 50percent HMFG2) and metastatic breast cancer 
(69 percent HMFGI, 72percent HMFG2) compared with 
healthy controls (6:3 percent HMFG1, 3:0 percent HMFG2) 
or patients with benign breast disease (17 percent HMFGI, 
4 percent HMFG2); however, the number of patients studied 
was quite small and there were only 14 patients with stage I 
and II breast cancer??. Another monoclonal antibody to breast 
milk, Mc3, detects a breast cancer-associated antigen shed into 
serum??, By using a sandwich radio-immunoassay with Mc3 
coated on beads, the antigen was detected in ten sera of 
advanced breast cancer patients. However, none of these serum 
assays 1s sufficiently sensitive to detect a substantial proportion 
of 'early' breast cancer (stage I and II). We have developed an 
inhibition ELISA test based on the 3E1-2 monoclonal antibody 
(IgM) which detects a circulating breast cancer-associated 
antigen called mammary serum antigen (MSA)?:?:8?, The serum 
MSA level was increased ( 300 units) in a substantial propor- 
tion of patients with breast cancer (69 percent stage I, 78 
per cent stage II, 82 per cent stage III and 89 per cent stage IV). 
There was a false positive rate of 2-5 percent in the normal 
population, and of 18 percent in patients with benign breast 
disease and a variety of other diseases, especially colorectal 
cancer, cirrhosis and pancreatitis?:??. Thus far, a large number 
of patients have been studied and similar results have been 
obtained in two separate panels of coded serum samples in a 
blind study?*. A comparative study of MSA, CA15:3, and CEA 
has demonstrated that MSA was much more sensitive than the 
other markers, especially in early breast cancer?^?5. Further- 
more there was a significant fall in MSA levels with the 
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Table 2 Factors affecting tumour localization of radiolabelled mono- 
clonal antibody 





Problem/factor Potential solution 





Increase monoclonal antibody 
dose. 7Immune fragments. Avoid 
immunoglobulin M 

Immune fragments are more 
effectively cleared from normal 
tissues 

Cocktails of monoclonal 
antibodies to multiple tumour 
antigens 

Use monoclonal antibodies that 
do not cross react with liver or 
block non-specific uptake with 
cold monoclonal antibody 
before injecting 
immunoconjugate 

Avoid using such monoclonal 
antibody or increase dose of 
monoclonal antibody to saturate 
the blood antigen so that 
enough remaining dose can 
localize the tumour 

Antibody fragments are less 
immunogenic than whole 
antibody 

Blood pool background often a 
problem with intravenous 
localization but not so much a 
problem with subcutaneous 
administration 

!!! Tp comes closest to fulfilling 
the criteria for the most nearly 
perfect radiolabel 


1 Incomplete penetration of 
conjugate into tumours 


2 Slow clearance from normal 
tissues of the radioactive 
immunoglobulin 

3 Tumour heterogeneity 


4 Non-specific localization in 
liver and other normal tissues 


5. Circulating antigen prevents 
monoclonal antibody 
localization by forming 
immune complexes 


6. Human antimouse antibodies 
restrict repetitive scintigraphy 


7. Route of antibody 
administration 


8 Radioactive label 


reduction of tumour burden by mastectomy and a 92 percent 
correlation with the clinical course (progressive disease, stable 
disease, disease regression, no evidence of disease)?. In some 
cases the changes in MSA levels antedated disease progression 
by up to 7 months??. There is, therefore, good evidence that 
the MSA level correlates with the tumour burden and may be 
useful in detecting subclinical recurrence and assessing response 
to therapy. Although these figures appear promising, an impor- 
tant question is whether or not these recurrences could have 
been diagnosed using other techniques and, furthermore, 
whether monitoring MSA levels has provided any new informa- 
tion to aid in patient management above and beyond the 
conventional methods of follow-up. The place of MSA in 
screening large numbers of asymptomatic individuals as an 
early diagnostic test has also yet to be determined These are 
issues currently being studied in our laboratory. 


Radio-immunodetection of tumours 


The radiolabelled monoclonal antibodies have been used for 
the nuclear imaging of tumour metastases, especially as the 
major issue in the management of breast cancer patients is the 
detection of regional lymph nodes and distant metastases. In 
this technique, breast cancer monoclonal antibodies or anti- 
body fragments (Fab or F(ab’),) are labelled with a radio- 
isotope and injected intravenously or subcutaneously in small 
amounts into the body, followed by localized (axilla) or whole 
body scanning using radio-imaging techniques. The choice of 
suitable monoclonal antibodies or cocktails of antibodies, the 
characteristics of the available radioactive labels, the potential 
of the imaging instrumentations (e.g. tomoscintigraphy) and 
the potential complications such as the development of human 
antimouse antibody response are important. 

Most published works are on intravenous localization 
which has been widely reported to locate tumours of 2 cm or 
above®®, but lesions of 0-5 cm have been located?". While the 
published results have been encouraging and reported instances 
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when radio-immunodetection gave information not obtainable 
by the best conventional methods?979?, it generally only 
detects a proportion of the known tumour deposits (detected 
by conventional methods of investigation). There are also the 
inherent problems of specificity with non-specific uptake of 
radiolabelled antibodies by normal tissues, and background 
retention of radioactivity in the blood pool if injected 
intravenously. 

An alternative method is to use subcutaneously injected 
radiolabelled antitumour antibodies to delineate metastatic 
deposits as the axillary lymph node status is the most important 
prognostic factor in patients with no distant metastases from 
the breast cancer. A study with !?!J.labelled 3E12 (IgM) 
injected interdigitally in eight women with breast cancer suc- 
cessfully identified lymph node metastases in seven axillae with 
palpable lymph nodes and two axillae with impalpable lymph 
nodes!9?. However, further study of a larger number of patients 
with the same technique in Melbourne has shown that non- 
specific uptake by normal lymph nodes and other tissues has 
been a major problem. 2 

There are numerous factors affecting tumour localization of 
radiolabelled monoclonal antibody injected intravenously or 
subcutaneously (Table 2). The non-specific uptake of radio- 
10dinated 3E1-2 injected subcutaneously was initially thought 
to be related to the large size of 3E1 2 (IgM) or the non-specific 
binding to non-tumour cells via Fe receptors, but subsequent 
studies with IgG or with F(ab’), fragments have not brought 
dramatic success in lymphoscintigraphy (unpublished observa- 
tions*). There are, however, several theoretical advantages of 
F(ab’), fragments of immunoglobulins, especially with intra- 
venous localization, because of its faster clearance from the 
bloodstream and reduced non-specific interaction with 
human Fc receptors in normal tissues with resultant higher 
tumour:tissue ratios191,102. Experimental imaging data sup- 
port this hypothesis but the data are not quantitative and the 
advantage in clinical studies is much less striking than in the 
animal studies!°?. Furthermore, there is evidence from a 
preclinical study that the choice of intact IgG antibody versus 
antibody fragments for kinetic reasons may be less critical by 
the subcutaneous than by the intravenous route!?*. There are 
also advantages and disadvantages of different radiolabels 
(Table 3) but indium-111 comes closest to fulfilling the criteria 
for the most nearly perfect radiolabel. It is cleared from the 
circulation faster than iodine-labelled monoclonal antibody 
because of its preferential uptake in liver, and this has the effect 
of reducing background radiation??. Also it appears that the 
linkage of indium to monoclonal antibody is relatively stable so 
that the proportion of administered radionuclide persisting in 
the tumour is higher. The result of these two factors theoretically 
should enhance tumour: blood ratios but has to be offset against 
the non-specific liver uptake which will restrict the detection 
of hepatic metastases. However, the superiority of indium as a 
radiolabel in the clinical context has yet to be proved. 

Thus additional studies are required to define the sensitivity 
and specificity of this potentially very useful diagnostic tool It 
is possible that non-specific binding sites can be saturated by 
injecting large amounts of irrelevant antibody non-reactive with 
breast cancer before giving specific antibreast cancer antibody. 
In a pilot study of 26 patients with breast cancer, such a strategy 
appears to have overcome the problem of non-specific uptake 
of subcutaneously administered radiolabelled antibreast cancer 
antibody by normal lymph glands: a sensitivity and specificity 
of 90 percent respectively in detecting axillary lymph node 
metastases have been obtained (unpublished observations*). 
Other potentially useful strategies include the use of higher 
amounts of antibreast cancer monoclonal antibody because the 
penetration of the antibody from the lymphatic channels into 
the tumour is highly incomplete, or the use of cocktails of 
monoclonal antibodies to overcome the problems of the hetero- 
geneity of tumour target cells with respect to antigenic expres- 
sion Other methods of reducing background radioactivity 





* Unpublished observations of J. J. Tjandra 
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Table 3 Radionuclide labels for monoclonal antibody imaging 


SSeS LLL 





Nuclide Half-life x Advantages Disadvantages 
Iodine-131 80 days Availabilty Gamma energy 
Iodine chemistry In vwo detodination 
Radiation dose 
Iodine-123 133h Gamma energy Low availability 
Iodine chemistry In vivo deiodination 
Indium-111 28 days Gamma energy Low availability in some places 
Half-life 
Rapid clearance from circulation 
t Linkage to monoclonal antibody is stable 
Technetium-99m 60h Availability Half-life too short 
Gamma energy Chemistry 
Ruthenum-97 29 days Gamma energy Low availability 


Half-life 
Physical data are from Lederer and Shirley195 


include delayed imaging after the injection to improve the 
differential tumour concentration relative to background but 
this 1s complicated by the decline in the absolute count rate 
itself in the tumour with time. 

Another strategy is the use of subtraction techniques which 
have caused considerable controversy. The advantage 1s that 
it masks the variation in vascular supply to different tissues, 
thereby allowmg small tumours, with low uptake, to be 
detected Although this improves contrast, it does so at the 
expense of adding artefacts and introducing further statistical 
fluctuations without increasing the signal. Furthermore, the 
isotopes used in subtraction (e.g. technetium) do not distribute 
in exactly the same way as normal IgG and differences between 
subtraction isotope and imaging isotope energies (e.g 99™Tc 
and 1311) can lead to differences in attenuation and scattering, 
although this can be compensated to some extent by the use 
of local subtraction®® where the factor is calculated separately 
for each organ of interest This may improve contrast but tt 1s 
both time consuming and open to greater bias. 

Another method of interest 1s to accelerate the clearance of 
background by means of a second antibody which specifically 
binds to the primary imaging anttbody to clear the circulation 
of the unbound first (radiolabelled) antibody. The immune 
complex thus formed 1s cleared from the circulation by the 
reticulo-endothelial system either directly or through clearance 
of a liposome to which the second antibody is attached before 
administration Good preliminary results have been obtained 
in animals'°®1°7 but there were problems with sensitivity and 
specificity in clinical studies!9? and concerns that these immune 
complexes might damage the reticulo-endothelial system 

Hence, the techniques in radio-immunodetection require a 
major technological advance to greatly increase their sensitivity 
In detecting tumour deposits and their specificity before radio- 
immunodetection can be accepted as a useful clinical test. 
Radio-immunodetection may also demonstrate high levels of 
antigen concentration in the tumour which may establish the 
basis necessary for successful antibody-directed therapy Ulti- 
mately, this may be the most important use of radio-immuno- 
detection. 


Therapeutic immunotargeting 


There are already several reports of trials in which antitumour 
monoclonal antibodies (used alone) have been administered to 
cancer patients, often with transient or quite long-lasting 
clinical benefits!99:1!? However, in objective terms the effects 
observed cannot be described as dramatic. No monoclonal 
antibody treatment has yet resulted unequivocally in permanent 
tumour regression, and most studies reporting a clinical im- 
provement still require independent confirmation. It is thought 
that 1n most cases the reported responses have been due to 
interaction of monoclonal antibodies with host-effector 
mechanisms which include complement-mediated cytotoxicity 
and antibody-dependent cell-mediated cytotoxicity. It has also 
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Table 4 Factors affecting therapeutic immunotargeting 





Tumour vascularity 

Tumour size 

Tumour antigen heterogeneity 
Antigen modulation 

Antigen turnover 

Circulating free antigen 
Monoclonal antibody binding 
affinity 


Monoclonal antibody—isotype 
intact immunoglobulin versus 
fragments 

Coupling efficiency (of drugs, 
toxins or radionuclides) 
Pharmacokinetics 

Host immune response to 
foreign protein 





been suggested that the anti-idiotype antibodies produced by 
patients given monoclonal antibodies may also stimulate sys- 
temic host immunity against the tumour!!°. The number of 
monoclonal antibodies capable of inducing all such host- 
mediated effects 1s likely to remain small, and it is by no means 
certain that such interactions can be amplified sufficiently to 
achieve a major therapeutic response. The ultimate use for 
monoclonal antibodies ts probably for the targeting of anti- 
cancer agents (drugs, toxins or radionuclides of high energy 
emission) to tumours in a selective fashion. This aim has not 
yet been realized but much effort 1s now directed to this goal 
There are several factors affecting the efficacy of therapeutic 
immunotargetng (Table 4). A high level of tumour specificity 
is essential; ideally all tumour cells will express the target 
antigen on the surface and preferably this target antigen would 
not be released into the circulation. Already there has been 
success in covalently conjugating a non-cytotoxic N-acetyl 
melphalan (N-AcMEL) (‘prodrug’) to monoclonal antibodies 
involved ın endocytotic pathways to produce tumour-specific 
conjugates which are cytotoxic following internalization and 
lysosomal degradation within the target tumour cell. These 
N-AcMEL monoclonal antibody conjugates display, in vitro 
and in vivo, specificity and cytotoxicity!!! , Further success has 
been obtained in conjugating N-AcMEL to F(ab’), frag- 
ments!!? While it appears that conjugates made with whole 
IgG and F(ab’), were equally effective in eradicating sub- 
cutaneous solid tumours ın mice when injected intravenously, 
the F(ab’), fragments appear to have lower 1mmunogenicity 
compared with whole IgG, which therefore suggests that the 
F(ab’), conjugate may have greater clinical utility. Several other 
cytotoxic drugs have been successfully conjugated to mono- 
clonal antibodies and the list includes anthracyclines such as 
daunomycin and Adriamycin*; antimetabolites such as metho- 
trexate, aminopterine, 5-fluorouracil and cytosine arabinoside; 
and other alkylating agents such as chlorambucil! 157118, While 
there are obvious potential advantages in using cytotoxic drugs 
as the targeted antitumour agents because of the considerable 
experience of their use clinically and their side-effects (in 
unconjugated form), there are several disadvantages with regard 
to targeting. Some cytotoxic drugs such as Adriamycin are not 
very amenable to conjugation owing to the loss of their cyto- 





* Adriamycin is manufactured by Farmitalia Carlo Erba Ltd., Milan, Italy 
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toxic activity with conjugation. Another difficulty is posed by the 
relatively high intracellular concentration of the drug required 
to kill target cells. While this can be achieved by tissue fluid 
concentrations obtained In clinical use, it 1s necessary, in the 
case of monoclonal antibody targeting, for the drug to be 
internalized following binding of the drug monoclonal antibody 
conjugates to cell surface antigen sites. This demands a high 
antigen concentration and preferably a high antigen turnover 
and recycling rate at the cell surface, as well as reasonably high 
levels of drug substitution. To some extent the need to deliver 
large quantities of drug may enhance the specificity of such 
conjugates, since only cells bearing a high antigen density are 
likely to receive enough drug to result in death. Normal cells 
with low antigen density will bind only a small amount of 
conjugate and will therefore have only minimal damage. 

Plant toxins (ribosome-inactivating proteins) are therefore 
attractive agents for targeting because they are extremely 
cytotoxic and, being proteins, are easily conjugated to anti- 
bodies by means of heterobifunctional reagents! 1?7!2*, Because 
such *immunotoxins' are much more cytotoxic than drug anti- 
body conjugates, the requirement for antibody specificity s 
more stringent. The basic structure of most toxins, as typified 
by ncin toxin (from castor beans), is essentially similar, com- 
prising two polypeptide chains (À and B) linked by a disulphide 
bond A prerequisite for internalization of the A chain, which 
inhibits protein synthesis and causes cell death, is binding of 
the B chain to carbohydrate-containing receptors on the cell 
surface. As these receptors are expressed on essentially all cells 
in a susceptible host, interactions between B chain and normal 
cells can be a major problem in using unmodified toxin 
monoclonal antibody conjugates! !?. ‘Blocking’ of intact B chain 
reaction with cell receptors by using excess galactose or lactose 
has been successful in vitro and in animals in preventing 
non-specific toxicity because the cell receptors for B chain 
recognize oligosaccharides!?5, although the large amounts of 
carbohydrate needed may limit clinical use. Alternatively, ricin 
toxin can be coupled to monoclonal antibody in the form of a 
toxic A chain subunit from which the sugar-binding B chain 
has been enzymatically cleaved!?*. When tested in vitro, these 
ncin A chain immunotoxins are exquisitely specific for target 
cells which express the antigen recognized by the antibody 
component. However, they lack the very high cytotoxicity of 
immunotoxins constructed with whole toxins since the B chain 
also plays an important role in internalization of the À chain 
component!?$, The in vitro cytotoxicity of A chain 1mmuno- 
toxin can be enhanced by so-called potentiating agents 
(ammonium chloride, carboxylic ionophores), probably by 
modifying the fate of immunotoxins following their entry into 
the cell, although their exact mechanism of action is still 
unresolved!25:127128 There has only been one report of a 
completed phase I clinical trial of the in vivo administration of 
immunotoxins to human subjects and in that study of patients 
with malignant melanoma A chain immunotoxins given alone 
appeared to have high potency with relatively low toxicity}?! 
Another approach is to supplement the A chain rmmunotoxin 
using a monoclonal antibody targeted B chain, directed either 
towards to the same tumour antigen as the À chain 1mmuno- 
toxin or to the bound A chain immunotoxin itself!2?:139 The 
two immunotoxins can be demonstrated to have synergistic 
cytotoxic activity in vitro. There 1s, however, a theoretical 
objection in that it may be possible for free A and B chains to 
be released from the killed cells in a form in which they could 
recombine. This could conceivably result in the accumulation 
of intact toxin with undesirable consequences for the host when 
used In vivo. 

Our approach is to use a disulphide-linked whole ricin 
monoclonal antibody conjugate and thereby reduce its non- 
specific toxicity by specific blocking of the galactose binding 
site of the B chain!!? and this has been shown to display in 
vitro specificity and cytotoxicity. The in vivo efficacy of mmuno- 
toxins produced by this particular approach has also been 
demonstrated by showing that they suppress and even eradicate 
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growth of subcutaneous tumour xenografts in mice when ad- 
ministered intravenously or by direct intratumour injections! !? 

Antibody-targeted radionuclides (radioactive isotopes with 
a- or B-emitting properties such as iodine-131, palladium-109, 
bismuth-212, yttrium-90 and astatine-211) pose technical prob- 
lems of labelling and toxicity!?!71?6, The theoretical advantage 
of delivering a lethal hit, not only to the tumour cell to which 
it binds but also to neighbouring tumour cells which do not 
bind the antibody either because of tumour heterogeneity or 
because of their greater distance from the sites of penetration 
by the antibodies into the tissues, 1s partly offset by its toxic 
effect on neighbouring normal cells. Development of this field 
creates a series of radiobiological problems and demands special 
facilities for labelling and patient isolation. 

While reports of effective immunotherapy in breast cancer 
are lacking, there have been optimistic reports of success in 
other tumours such as gloma!??, malignant melanoma!?', 
lymphoma and leukaemia! ??:1??, There are currently ongoing 
phase I/II clinical trials in the use of N-ACMEL monoclonal 
antibody conjugates used systemically for hepatic metastases 
and whole ricin monoclonal antibody conjugates (where the 
galactose binding site of the B chain has been inactivated) 
injected intralesionally ın patients with locally advanced breast 
cancer in Melbourne. The results of these trials will be available 
shortly. 

There are some other important limitations associated with 
monoclonal antibody conjugates (Table 4). These include the 
development of human antimouse antibody response which 
could restrict repetitive dosing. Other problems include occa- 
sional toxicity with fever, pruritis, bronchospasm and transient 
hypotension; the disappearance of tumour antigen from the 
surface of target cells in response to antibody binding, so-called 
antigenic modulation, preventing immediate retreatment with 
the monoclonal antibody conjugate, and development of circu- 
lating immune complexes due to the presence of large amounts 
of circulating tumour-associated antigen 1n the patient's serum. 
While there 1s a theoretical advantage to the use of human 
monoclonal antibodies, especially since multidose schedules will 
almost certainly be required, at the present time human 
antitumour monoclonal antibodies have poor specificity and 
activity and in any case a significant element of the anti- 
immunoglobulin response is directed towards the antibody 
idiotype!*°. Moreover, immune responses can be expected 
against carriers, against toxins and against drugs as haptens. 
It 1s not clear at present how such responses would affect 
therapeutic efficacy, but this information will undoubtedly come 
from clinical trials. 

In conclusion, monoclonal antibodies developed thus far 
against breast cancer have led to a more systematic study of 
human breast cancer systems The development of sensitive and 
specific serological breast cancer assay, of radio-immunolocal- 
ization of metastases and of treatment modalities heralds a new 
and exciting era in breast cancer management Currently, the 
antitumour monoclonal antibodies in use are still the ‘first 
generation’ and the future development should be In the 
production of ‘second generation’ antibodies of greater speci- 
ficity and affinity, and this may require the use of genetic 
engineering techniques. Furthermore, for the purpose of 
therapy, there is a need for a new generation of prodrugs of 
small molecular size with potent cytotoxic activity, developed 
especially for antibody targeting This will need the assistance 
of our pharmacological colleagues. However, one important 
issue which 1s often overlooked is that of cost. Monoclonal 
antibodies are expensive to produce and they will be required 
in large quantities for therapeutic trials. Fortunately there is 
rapid development of large scale production methods and it is 
to be expected that this will lead to comparatively low cost 
monoclonal antibodies within the next few years, so that by 
the time phase I and II therapy trials have been completed it 
will hopefully become economically feasible to produce conju- 
gates on a large scale if the trials 1ndicate the desirability of 
proceeding. 
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Low molecular weight heparin given the 
evening before surgery compared with 
conventional low-dose heparin in prevention 
of thrombosis 


A prospective randomized double-blind trial was performed comparing 
conventional low-dose heparin with a low molecular weight heparin 
fragment for thromboprophylaxis in elective general abdominal surgical 
patients. The first dose of the heparin fragment was given the evening 
before surgery, and further doses were given thereafter every evening. 
There were 1002 analysable patients, 826 having received correct 
prophylaxis. Of these 1002 patients, 64 per cent were operated on for 
malignant disease. A total of 20 patients died, 10 in each group. The 
frequency of deep vein thrombosis was significantly reduced among 
patients with correct prophylaxis with the heparin fragment (9-2— 
5:0 per cent, P=0-02). The frequency of bleeding was 6-7 per cent among 
the heparin fragment patients and 2:7 per cent among the patients given 
conventional heparin (P — 0-01), but all bleeds were of minor degree and 
there was no difference in the reoperation rate for bleeding, or in the 
transfusion requirements. Local pain at the injection site was reported 
significantly less often among patients given the heparin fragment. 
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guided irradiation of brain glioma by artenal infusion of lymphoma. Blood 1983; 62. 988-95. 
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Wood et al ' have reported that erythrocyte (RBC) membranes 
from a group of patients with various types of cancer showed 
an alteration in the ratio of stearic (C18) to oleic (C18:1) acids 
compared with normal individuals. In a series of women with 
breast cancer this ratio was in the range 0:61—0-95, whereas in 
a group of control women it was 1-1-1:9. However, in subse- 
quent studies of a variety of malignancies none of these findings 
could be confirmed? ?. 

Such a clear-cut test could have major implications for breast 
cancer screening and for monitoring of recurrence and response 
to treatment. For these important reasons it was deemed 
essentia] to evaluate C18/18:1 ratio m patients with different 
stages of breast cancer and normal controls. 


Patients and methods 


Patients 

The investigation comprised three study groups breast cancer cases, 
benign breast disease controls, and normal controls None of the women 
had any medical abnormalities and in particular none was diabetic—the 
C18/18 1 ratio has been shown to be reduced ın such patients* 


Patients with breast cancer. This group comprised 44 women with 
proven breast cancer before treatment by either mastectomy or breast 
conservation These patients originally had UICC stages I, II or III, 
and all were under the care of the breast clinic at Guy's Hospital. 


Control patients with benign disease This group consisted of 18 
women with a variety of biopsied benign breast conditions None of 
them had histological features known to be precursors of breast cancer 


Control normal women. All of the 30 controls were healthy female 
volunteers who worked at Imperial Cancer Research Fund's central 
laboratory 


RBC preparation 


The RBC preparation membranes (ghosts) were freshly prepared using 
a method derived from Alexander et al 5 as follows. venous blood (5 ml) 
was drawn from all cases and controls into ethylenediaminetetra-acetic 
acid (EDTA) tubes. The plasma was separated by centrifugation 
(1200g for 5 min at 4°C) and then removed, after which the RBCs were 
suspended 1n 5 ml phosphate buffered saline (pH 7 2) The tubes were 
centrifuged three times, discarding the supernatant between each wash. 

After the final saline wash, 5 ml distilled water was added to the 
packed RBCs, and the capped tubes were inverted several times to 
ensure complete haemolysis. They were then left to stand at 4°C for 
I h, followed by several more inversions, and were then centrifuged 
at 3000g for 15 min after which the supernatants were removed The 
pelleted membranes were washed a further four times with. distilled 
water, followed by a final wash with phosphate buffered saline (diluted 
lin 5) This final wash removed excess pigment from the membrane 
(RBC ghosts). 

To the deposit ın the tubes was then added 0 5 ml 25 M KOH ın 
50 per cent methanol/water. This was thoroughly mixed by Pasteur 
pipetting and then transferred to 10 ml glass tubes with ground glass 
stoppers. The air was displaced with nitrogen, the stoppers were tightly 
replaced, and the tubes were incubated at 65°C for 1 h They were then 
cooled in ice, 1 ml water was added, followed by 065 ml 2 M H;SO,. 
The saponified lipids were then extracted into 3 ml heptane containing 
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Erythrocyte membrane stearic and 
oleic acid ratios in breast cancer 


A case control study has been conducted to determine the value of 
stearic/oleic acid ratios in the erythrocyte membranes of women at the 
time of presentation with breast cancer. No difference was found between 
the stearic/oleic acid ratio of cases and that of controls with benign 
breast condition or normal volunteers. Furthermore, within clinical 
stages of breast cancer, no differences were detected. T his ratio does not 
appear to be of value as a marker of malignancy, or of tumour burden. 
Keywords: Breast cancer, membrane lipids, tumour markers 


0-1 per cent butylated hydroxytoluene. A reference standard of 
037 mmol/l margaric acid (10 ul in heptane) was added, and the 
solvents were removed under nitrogen at 45°C. The extracts were then 
methylated with methanol containing 10 per cent boron trichloride ina 
stoppered tube for 15 min at 65°C After cooling in ice, 1 m] water was 
added and the mixture containing the fatty acid methyl esters (FAMES) 
was back-extracted into 3 ml heptane which was again taken to dryness 
under nitrogen To each tube was then added 40 ul n-nonane before gas 
chromatography 


Gas chromatography 

The gas chromatograph was a Pye Unicam model 304 fitted with an 
on-column injector (Model OCI, SGE Ltd ) and a flame ionization 
detector. Analysis of the FAMES was performed using a CP Sil 88 fused 
silica quartz capillary column (50 m x 032 mm; Chrompack UK Ltd ) 
Injection (1 ul) was by means of a 5 pl microsyringe fitted with a silica 
quartz needle (No 5A-SOC-75A, SGE Ltd ) with helium as the carrier 
gas (1:2 kg/cm?) The analytical conditions were. initial temperature 
160°C for 5min, then temperature programming where a nse of 
2-8*C/min takes the temperature to 220°C which is then maintained for 
5min. The complete unit was connected to a VDU computerized 
integrator (Pye Unicam, model SP 4850), by which peak areas were 
measured and calculated from the reference standard (C17) Results 
were expressed as normalization values of the total, after calibration 
with standard FAMES (0 1 ug, Sigma Chemical Company Ltd , UK). 


Results 


A typical gas chromatographic profile of RBC FAMES is shown 
in Figure 1. The mean ages, and C18/18 1 ratios of the cases 
and controls are given in Table 1. There was no significant 
difference between the C18/18:1 ratios of the three groups. 
Although the cases and controls differed significantly in age 
(t = 5-98, P < 0-001), there was no relationship between age and 
C18/18:1 ratio (r = 0:11). 

When the breast cancer cases were subdivided into stages 
at presentation, again no significant difference was detected 
between those with stage I, stage II and stage III disease The 
individual results are given 1n Figure 2. 

Taken together, these results do not support the use of the 
C18/18:1 ratio as a tumour marker in terms of presence or 
absence of malignancy, or in terms of tumour burden. 
Discussion 
In this investigation we have not found any significant alteration 
in the C18/18:1 ratio in erythrocyte membranes from patients 
with breast cancer, those with benign breast disease, or normal 
women. The methodology in this study differed from that 
employed by Wood et al! who also carried out a benzene 
rather than a heptane extraction, but it 1s unlikely that this 
would account for a difference in the C18/18:1 ratio 

The results reported here were derived from freshly prepared 
erythrocyte membranes which had not been frozen and stored. 
It ıs not clear whether the RBC samples used by Wood et al.! 
were fresh or frozen It was found in preliminary experiments 
that storage of RBC at —20°C resulted in inconsistent losses 
of certain fatty acids, in particular arachidonic acid (C20:4), so 
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10 20 30 
Time (min) 
Figure 1 Gas chromatogram of erythrocyte fatty acid methyl esters 
(FAMES) 1, C16 (palmitic), 2, C16 1 (palmitoleic), 3, C17 (reference 


standard), 4, C18 (stearic); 5, C18 1 (oleic), 5a, C18.1 (?), 6, CI8 2 
(linoleic), 7, C204 (arachidonic); all other data in text 


Table 1 Comparison of cases and controls 


No. of 

patients Mean age C18/18:1 ratio 
Breast cancer 44 59-3418 1:24+0-26 
Benign biopsies 18 47132 12 +037 
Normal controls 30 34733 11 +031 


Values are +s em 


that differences in storage time of cases and controls might 
yield artefactual results. Another report has already shown that 
storage of RBCs at 4°C for 24 h resulted in increased C18, but 
not C18:1, thus mimicking the diseased state”. Some loss of 
arachidonic acid also occurred. 

Another difference is that we used a capillary column for 
the gas chromatography stage whereas Wood et al! used a 
conventional packed column. The latter does not give sufficient 
resolution to allow a separation of minor fatty acids from major 
fatty acid peaks, particularly in the case of oleic acid—even 
with the 50m CP Sil 88 capillary column separation can be 
achieved completely only by using a new column. Although 
these minor peaks may form only about 5 per cent of the total 
fatty acid fraction, in some specimens they can comprise 
considerably more The use of a more efficient column has 
enabled a tentative identification of some of these peaks as 
other C18:1 products. Although intrinsically interesting, the 
influence of these minor peaks probably does not account for the 
clear delineation between malignant and non-malignant cases 
as previously reported!. 

Another possible explanation for the divergence of results 
could be the effects of fasting on RBC membrane lipids, and 
therefore the timing of sampling 1n relation to meals could be of 
importance All our samples were collected between 10.00 hours 
and noon. A possible association of the C18/18:1 ratio with 
age has been suggested?. Our study groups were not exactly 
compatible for age, but we have found no evidence of any 
association between age and C18/18:1 ratios and neither did 
Neoptolemos et al.8 in a recent report on colorectal cancer. 

The lack of any difference between the three clinical stages of 
breast cancer may have been because the tumour burden 
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Stearic/olelc acid ratio 





I II III 


Clinical stage 


Figure 2 Individual stearic/oleic acid ratios in patients with stage I 
(n=6, meantsd., 1231033), stage II (n=26, 1:28+028) and 
stage III (n = 11, 1-22 + 0:20) breast cancer —, Mean, —-, s.d. 


between the groups was relatively low. Different results might be 
obtained in terminally ill cachectic patients, but such alterations 
would be of no value as a test for either malignancy or for 
monitoring a patient's progress. It is concluded that C18/18:1 
ratios are of no value as a tumour marker of breast malignancy. 
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The acceptance of fine needle aspiration cytology (FNAC) as 
an accurate diagnostic method 1n the management of breast 
disease 1s becoming established'? An accuracy rate of 98-99 
percent in diagnosing malignant lesions has been reported?-*, 
with some series having no false positives With such high 
specificity and sensitivity, the technique should be used in the 
diagnosis of benign lesions Clinical application 1s dependent 
upon good technique? and an experienced cytopathologist$. 
Some clinics are fortunate to have a cytopathologist present 
to give an immediate opinion on slides. This allows repeat 
specimens to be obtained when preparations are unsatis- 
factory or if there is a discordant clinical and cytopathological 
diagnosis 

A definitive diagnosis of malignancy at the first clinic visit 
allows treatment to be planned and the diagnosis to be discussed 
with the patient Since the majority of new patients attending 
a breast clinic with lumps have benign disease (90 percent in 
our clinic), this technique allows the majority of women to be 
reassured. 

The natural history of the discrete benign breast lump ts 
not well studied. Teaching still dictates that all breast lumps 
should be excised to avoid missing malignancy’ or to allow 
accurate diagnosis and reassurance of the patient. Anecdotally, 
fibro-adenomas are unusual after the second and third decades: 
are we to assume they have all been surgically removed, or do 
they regress in patients of 40 or more years? Diffuse areas of 
fibro-adenosis are known to vary considerably in size during 
the menstrual cycle, but even relatively well circumscribed 
lesions may regress with time. À few centres are beginning to 
address the problem of the benign lump and to question the 
necessity of its automatic removal??. Most have started 
cautiously by laying down strict criteria for observing a lump 
and use FNAC as the biopsy technique Leaving a lump in situ 
allows study of the natural history of such lumps and avoids 
the needs for hospital admission and anaesthetic 

Whilst FNAC is not without its diagnostic pitfalls, there 
may be problems with the interpretation of frozen section 
biopsies. The combination of FNAC, clinical examination, and 
mammography allows the assessment of discrete benign breast 
lumps to be addressed prospectively We report such a study 
of women seen in our breast clinic and followed for a minimum 
of 2 years. 


Patients and methods 


Women seen in the breast clinic with discrete breast lumps thought to 
be benign on clinical examination. were entered in the study, and 
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Natural history of the benign 
breast lump 


A prospective study of 112 patients with clinically discrete benign breast 
lumps has shown that 68 per cent of patients experienced resolution of 
their lumps over a period of up to 2 years. Resolution of both 
fibro-adenomas and discrete areas of fibro-adenosis was observed. 
Diagnosis was achieved by clinical examination and fine needle 
aspiration cytology. Four patients thought clinically to have benign 
disease were proven by cytology to have a carcinoma, but no patient with 
a cytopathological diagnosis of benign disease has developed cancer 
during or subsequent to this study. We recommend that patients under 35 
years of age with clinically and cytologically benign breast lumps can be 
offered the option of non-excision in the reasonable expectation of 
resolution of their lesion. 

Keywords: Cytology, benign breast disease, fibro-adenoma, fibro-adenosis, conservative 


patients with malignant or diffuse disease were excluded Patients with 
8 discrete area within a background of diffuse lumpiness were also not 
included in the study. 

Patients underwent FNAC biopsy after a history and clinical 
examination The lump was clinically described as either a fibro- 
adenoma if ıt fulfilled the usual criteria. (a firm, discrete lesion which 
was mobile in two planes) or an area of discrete fibro-adenosis if it 
did not 

An immediate opinion on the ‘best slide’ (assessed by eye— 
experience. allows judgement of which smears are likely to contain 
satisfactory numbers of cells) was given after staining with Rapi-Diff II 
(Infrakem Ltd , UK), further slides were studied after May-Grunewald- 
Giemsa staining, performed in the laboratory later in the day. We have 
reported elsewhere the high specificity and sensitivity obtained in the 
immediate versus later reports! FNAC was repeated at the first visit 
if the specimen obtained was unsatisfactory (1e no cells obtained or 
a discordant clinical and cytopathological diagnosis) 

The six-point reporting scale was used (Table 1)!1 12 ACS lesions 
were unequivocally malignant, AC4 were all very suspicious, and more 
than 90 percent were eventually diagnosed as malignant AC3 lesions 
were usually benign but often had atypical cells—an effect often due 
to the contraceptive pill or to pregnancy. An ACO smear represented 
no material of diagnostic value, although occasionally abundant fat 
cells in the absence of ductal cells confirmed the clinical diagnosis of 
a lipoma ACI represented too few ductal cells to give a definitive 
diagnosis, although all cells seen were benign 

The AC2 smears formed the majority of the lesions studied here. 
The cytopathologist subdivided the AC2 group into fibro-adenomas if a 
typical fibrous stroma was seen or fibro-epithelial hyperplasia if it was 
not The sheets of cells seen in a fibro-adenoma were often large with 
finger-lhke branchings, and the cells were regularly distributed in a 
single layer with a honeycomb pattern. Other diagnostic criteria include 


Table 1 Cytopathological reporting format 





Unsatisfactory 
ACO No ductal cells seen Presence of striated muscle or 
myo-epithelial cells disregarded 
ACI Scanty ductal cells considered inadequate for diagnostic 


purposes 


AC2 Adequate number of ductal cells without any atypia 
AC3 Benign breast disease with minor atypia 


Suspicious (over 95 percent turn out to be malignant) 
AC4 Suspicion of malignancy including cases with scanty 
malignant cells and well-differentiated tumours 


Malignant 
AC5 Unequivocal malignancy 
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Table 2 Details of 20 patients undergoing lump excision 








Chinical diagnosis Histology 
Patient 5FA 5FA 
request (11) 6 DFA 6 FEH 
Surgeon's 1 ?FÀ but AC4 Radial scar 
advice (9) 2 FA but AC3 2 FA (2 pregnant) 
5 DFA but AC3 5 FEH (4 pill) 
1 FA but mammography 
suspicious FA 





FA, fibro-adenoma, DFA, discrete fibro-adenosis; FEH, fibro-epithelial 
hyperplasia 


Table 3 Diagnosis on clinical grounds and subsequent cytology 








Clinical diagnosis n Cytological diagnosis n 
Fibro-adenoma 42 Fibro-adenoma 32 
Fibro-epithelial 
hyperplasia 10 
Discrete Fibro-epithelial 
fibro-adenosis 60 hyperplasia 52 
Lymphatic tissue 3 
Lipoma 5 
Total 102 Total 102 





the presence of myo-epithelial cells (also known as ‘bare nucler’). 
Fibro-epithelial hyperplasia 1s an all encompassing term used by some 
cytologists to describe the benign aspirates which do not fall into the 
specific category of a fibro-adenoma. Other terms used by histologists 
Include fibro-adenosis, fibrosis, adenosis, epitheliosis, sclerosing adeno- 
sis and papillomatosis. Histological confirmation of a cytological 
diagnosis of fibro-adenoma was confirmed in 81 percent of over 250 
cases studied before the introduction of this study. 

Mammography was carried out m many of the patients aged 
35 years and older, and in 11 patients aged under 35 and | under 
30 years 

The outpatient diagnosis was always discussed with the patient, 
and the choice of excision or follow-up offered. The patient was told 
that the standard treatment was excision but that we were examining 
a non-excisional policy We stressed that we would remove the lump 
if the patient wanted this Eleven accepted the offer of removal (Table 2). 

Excision was advised if the cytological grade was AC3 or AC4 or 
if repeated FNAC was unsuccessful Patients were reviewed at variable 
times after the initial consultation. All were seen at least once more 
after 3 months, if there had been no change clinically or cytologically 
and the patient was educated in the technique of self-examination, they 
were discharged from the clinic. 

Between 40 and 50 percent of the patients were followed for up to 
18 months before discharge, although the follow-up interval has 
subsequently lessened with experience. Patients who had undergone 
resolution of their lump or who were discharged with their lump 
unchanged were asked to attend an additional review clinic after 2 
years. Age, initial and subsequent cytopathological grade, clinical 
diagnosis, time to resolution of the lump (if this occurred) and follow-up 
were recorded. At this clinic any patients with residual or new lumps 
underwent FNAC, and those whose lumps had resolved since their 
previous attendance were identified 


Results 


No patient with a clinical and cytological diagnosis of benign 
breast disease has re-presented with malignancy during the 4 
years of study. 

One hundred and twelve women were entered into this study, 
of whom ten were excluded from further analysis. Six failed to 
attend for follow-up, and four patients had a clinical diagnosis 
of benign disease but had malignancy diagnosed on cytology. 
Two of these were found to be tubular carcinomas, one lobular 
and one mucinous This left 102 patients with evaluable lumps 
The average age of this population was 33 + 10-8 years. 

Table 3 gives the breakdown of the lesion diagnosed on 
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` clinical examination and its subsequent cytology. Forty-two 


lumps were initially diagnosed as fibro-adenomas, of which 
thirty-two (76 per cent) were cytologically confirmed. The other 
ten were classified cytologically as fibro-epithelial hyperplasia 
Sixty lumps were classified as discrete fibro-adenosis, of 
which 52 were cytologically defined as fibro-epithelial hyper- 
plasia, but eight lumps thought to be discrete fibro-adenosis 
turned out to be either lymph nodes (three lumps) or lipomas 
(five lumps). 

Twenty patients underwent excision of their lump Table 2 
shows the reasons for this and the histology of the lesion. Eleven 
patients asked for excision, usually at their first visit and before 
any diagnosis was made. Of these five had fibro-adenoma and 
six had discrete fibro-adenosis. Nine patients were advised to 
have an excision: one because of suspicious mammography, 
one ACA (histology showed a radial scar), and seven AC3 
lesions (two were fibro-adenomas in pregnant women, and five 
women had fibro-epithelial hyperplasia, of whom four were 
taking the contraceptive pill). Eighty-one patients who had not 
defaulted or who had not undergone excision were, therefore, 
available for follow-up 

At discharge, 26 women (23 percent of the original study 
group of 112, or 32 percent of those followed up for more than 
2 years) still had a lump present and 55 (49 per cent of the 
original 112, or 68 per cent of the 2-year follow-up group) had 
experienced complete resolution of their presenting lesion. The 
breakdown of these groups is given in Table 4 

The time to discharge in the first year of the study averaged 
9 months but this has now fallen to 3 months. The 26 women 
with lumps present at discharge comprised 14 with fibro- 
adenoma and 12 with discrete fibro-adenosis clinically diag- 
nosed (11 and 15 respectively, on cytological diagnosis). Of the 
55 patients experiencing resolution, 19 had clinical fibro- 
adenoma (12 by FNAC) and 36 had discrete fibro-adenosis. 

At the 2-year review clinic 64 women re-attended. Another 
3 had experienced resolution of their lump, 1 had grown a new 
fibro-adenoma in the opposite breast, and 23 had lesions 
unchanged from their time of original discharge (15 with 
fibro-adenoma, and 8 with discrete fibro-adenosis, both clinic- 
ally and cytologically diagnosed). Only two women experienced 
periodic appearance of their original lesions. 

The mean age of those with fibro-adenoma was 28 2 + 9:8 
years, and with discrete fibro-adenosis was 32 5: 11:5 years (no 
significant difference). There was no difference in the age of 
patients electing for excision or being advised to have their 
lumps removed (35:6--12.1 versus 39-5: 7:2 years) or be- 
tween those with lesions present at discharge and those with 
resolution 


Discussion 
This study addresses two problems in the management of benign 
breast disease—can a lump be safely left im situ, and what 
happens to such lestons? 

We have shown that a proportion (49 per cent) of discrete 


Table 4 Details of patients* experiencing resolution of their lumps 


No. of 
patients Diagnosis 
Lump present 26 (32)t 14 Fibro-adenoma, clinically 
at discharge diagnosed 
12 Discrete fibro-adenosis, clinic- 
ally diagnosed (all fibro- 
epithelial hyperplasia) 
Lump resolved 55 (68): 19 Fibro-adenoma, clinically diag- 


nosed (12 cytologically 
diagnosed) 
36 Discrete fibro-adenosis 


Percentages are given in parentheses; * 81 patients were followed for > 2 


years, T 23 per cent and Í 49 per cent of the original study group of 112 
patients 
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benign breast lumps can be expected to resolve with time. This 
study recruited patients with discrete disease and not those with 
diffuse upper outer quadrant lumpiness, which is well known 
to vary In size. Clinical experience tells us that some young 
women with diffuse fibro-adenosis will expertence resolution. 
The fibro-adenoma is uncommon after the third decade, and 
it is unlikely that all have been seen and excised. Post-mortem 
studies have shown that fibro-adenomas are unusual in the 
elderly!?; only 4 of 225 patients (1-8 per cent) studied had 
obvious fibro-adenomas, of whom 2 were in the 40—49 age 
group, 1 in the 50-59 and 1 in the 80-89 age groups. 

The mechanism of resolution histologically 1s based on 
merging of the lump into the surrounding stroma and hyaliniza- 
tion*. Studies following the course of fibro-adenomas are rare, 
but one published in Australia showed that 2 out of 17 such 
lesions resolved’* In our series a higher proportion was seen 
to disappear. Even if we restrict analysis to the 32 fibro- 
adenomas diagnosed clinically and confirmed cytologically, 
there 1s still a 59 per cent resolution rate (Table 4). 

FNAC has high sensitivity and specificity in the diagnosis 
of malignant disease, and absence of malignant cells allows 
a diagnosis of the benign lump. No patients with breast 
carcinoma have been seen in those with a lump diagnosed 
cytologically as benign, although four cases diagnosed clinically 
as benign were shown to be cancers by cytology Two of these 
patients were older than the mean age of the fibro-adenoma 
group, and all had rarer subtypes of cancer. 

A study such as this ts dependent on the skill of a cyto- 
pathologist with a special interest and expertise in breast 
disease Reporting in the clinic is an added refinement, allowing 
repetition of unsatisfactory specimens The concordance be- 
tween immediate reporting using the best slide and later reports 
using all the remaining slides is good!?. 

It is hard to assess the risk of malignancy developing in a 
fibro-adenoma, but it must be low; a case has recently been 
reported!5. Haagensen!" examined the previous reports of such 
an association and finds them unproven. He found two cases 
of lobular neoplasia within a fibro-adenoma, but no case of 
adenocarcinoma arising exclusively within a fibro-adenoma in 
his large series. 

This study demonstrates the resolution of discrete benign 
breast lesions and that patients may be safely offered conserva- 
tive, non-surgical treatment in the expectation of resolution in 
half the cases. 
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Temperature gradient between the 


rectum and the anal canal: evidence 
against the role of temperature 
sensation as a sensory modality in 
the anal canal of normal subjects 


Temperature difference between the rectum and anal canal is a 
fundamental requirement for the hypothesis that temperature sensation 
is of physiological importance in discrimination of anorectal contents 
occurring during the 'sampling reflex'. The temperature gradient between 
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the rectum and the anal canal was measured in 47 normal subjects (mean 
age 51:6 years + 16:8 s.d., 24 men). The maximum mean difference in 
temperature between the rectum and the anal canal was 0:13*C 
(0:06—0-19, 95 per cent confidence intervals) and occurred 4 cm from the 


anal verge. This difference is too small to be detected by the anal canal 
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It has been suggested that decreased awareness of temperature 
in the anal canal 1s important 1n the pathogenesis of faecal 
incontinence, and that temperature sensation may aid dis- 
crimination between gas, liquid and solid, and 1s an important 
sensory modality in the normal mechanism of continence!. 
Although awareness of change ın temperature exists in the anal 
canal!, there is no support for the hypothesis that under normal 
physiological conditions temperature discrimination occurs 
there. If temperature sensation is important in the mechanism 
of continence it would be activated when faeces descend from 
the rectum into the anal canal, as part of the sampling reflex? 
The temperature of the faeces must be different from that of 
the adjacent mucosa in order to create a temperature gradient 
across the interface, for heat transfer to occur, and for con- 
sequent stimulation of temperature receptors‘. As faecal transit 
in the distal colon and rectum is slow except during defaecation, 
it 1s reasonable to assume that the temperature of faeces will 
have equilibrated with that of the rectum. Thus the fundamental 
requirements for the hypothesis that temperature sensibility is 
Important in the anal canal are, firstly, the presence of a 
temperature gradient between the rectum and anal canal and, 
secondly, that the magnitude of the gradient exceeds the 
minimal detectable temperature difference. 

The aim of this study was to measure the temperature 
gradient between the rectum and anal canal of normal subjects 
and to review the above hypothesis in the light of experimental 
results 


Patients and methods 


Forty-seven normal subjects, mean age 51:6 yearst+16-8sd (24 men), 
were studied. They were all volunteers with no history of local anorectal 
disorders 
All subjects were studied in the left lateral position without prior 
bowel preparation or clinical examination. Temperature was measured 
using an electronic thermometer (Waeschel DS 77, JBC, UK) consisting 
of a thermocouple (4mm diameter) mounted on a semirigid probe 8 cm 
long. The probe was inserted up to 7cm into the anal canal, at 1 cm 
stations. The temperature at each station was measured. Temperature 
measurements were also made at 1 cm stations while withdrawing the 
probe i 
The electronic thermometer gives a reading only when ın thermal 
, equilibrium with its surroundings, and was validated against a reference 
mercury and glass thermometer (BDH model no 601) graduated in 
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mucosa. Under normal physiological circumstances the conscious 
appreciation of temperature of faeces passing from the rectum to the 
anal canal is impossible during the anorectal sampling reflex. 


Keywords: Anorectal sensation, temperature 


. 


005°C intervals over a temperature range of 35—38°C by immersion 
in a water bath 

Additionally, in 11 subjects, mucosal electrosensitivity*ó was 
measured after the temperature recordings had been made at the same 
1 cm stations up to 7 cm, to confirm that the probe was of sufficient 
length to traverse the entire anal canal and enter the rectum, and to 
measure the length of anal canal lined by sensory mucosa. The normal 
anal canal mucosa is very sensitive to this stimulus, and the rectal 
mucosa is insensitive. 


Results 


Validation of thermocouple 

Results of validation of the electronic thermometer against the 
reference thermometer over a temperature range of 35-38?C 
showed a consistent bias of —0-07°C (from —005 to —009, 
95 per cent confidence intervals), and repeatability coefficient? 
of 0-05?C The precision of the electronic thermometer over the 
range of temperatures encountered in normals is shown in 
Figure 1 


Length of anal canal 


The mean anal canal length was found to be 4 cm + 0-9 by 
mucosal electrosensitivity. This is consistent with the anal canal 
length of normals, as estimated by manometry in an earlier 
study$. 


Temperature gradient 


The mean temperature at each station during insertion of the 
probe was higher than on withdrawal due to heat loss to the 
thermocouple (Figure 2). Repeatabihty for the temperature 
differences measured on insertion versus those on withdrawal 
of the probe was: mean difference, 0 01°C + 0-02; repeatability 
coefficient, 0-06?C. 

Figure 3 shows the mean temperature and 95 percent 
confidence intervals at each station on insertion of the probe 
from 1 to 7 cm from the anal verge. The data show a clear 
temperature gradient from the rectum to the anal verge. It is 
interesting that the mean temperature of the rectum is lower 
than that of the anal canal, except for the most distal part, 
1 cm from the anal verge 

Figure 4 shows the mean difference in temperature at each 
1 cm station from the rectum at 7 cm to the anal verge. The 
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Figure 2 Mean temperature (and 95 per cent confidence intervals) at 
each 1 cm station during insertion and withdrawal 
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Figure 3 Mean temperature (and 95 per cent confidence intervals) at 
each station on insertion 
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maximum mean difference between rectum and anal canal was 
at 4 cm and amounts to 0-13*C (0-06-0-19, 95 percent confi- 
dence intervals). 

Calculation of the incremental gradient, or mean tempera- 
ture change/cm (Figure 5), showed that the maximum mean 
difference/cm, 0-06°C (0:02-0-1, 95 percent confidence inter- 
vals), occurred between 6 cm and 5 cm from the anal verge. 


Discussion 
The results of validation of the thermocouple showed a consis- 
tent negative bias for absolute temperature against the reference 
thermometer, and the actual temperature at each station was 
calculated by subtraction of this bias. For the measurement of 
temperature gradients, which are independent of the bias, the 
thermocouple was accurate with a precision, demonstrated by 
95 per cent confidence intervals, of +0 02°C and a repeatability 
of 005°C. Measurements of mucosal electrosensitivity gave a 
mean anal canal length of 4 cm + 0:9, which shows that the 
thermometer was long enough to traverse the anal canal and 
reach the rectum, and that sensitive anal mucosa lined only the 
lower 4 cm of the canal. 

The mean temperature at each station on insertion of the 
probe was higher than on withdrawal because of heat loss to 
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Figure 4 Mean difference in temperature (and 95 per cent confidence 
intervals) from rectum (7 cm) at each 1 cm station 
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Figure 5 Mean change in temperature per centimetre (and 95 per cent 
confidence intervals) at each station from rectum to anal verge 
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the thermocouple. However, the temperature differences meas- 
ured on insertion persus those on withdrawal of the probe were 
similar, showing that the temperature differences between 
stations were maintained. 

The results show a clear temperature gradient from the 
rectum to the anal verge, and it 1s interesting that the mean 
temperature of the rectum is lower than that of the anal canal, 
except for the lowest 1 cm from the anal verge The reason for 
this temperature difference is probably due to the increased 
blood flow 1n or adjacent to the anal mucosa through the 
arterioles of the anal cushions and the apposition of the mucosa 
maintained by the sphincter musculature, which also generates 
heat as a consequence of tonic activity. 

For the purpose of testing the hypothesis, the lowest 1 cm 
may be ignored, because the normal sampling reflex does not 
allow faeces to descend to this level and therefore results 
between 2 and 7 cm from the anal verge only need be considered. 
The maximum mean temperature difference between rectum 
and anal canal was at 4 cm and amounted to 0-13°C (0-06—0-19, 
95percent confidence intervals), and the maximum mean 
difference per centimetre was 0-06°C (0-02-0-1, 95 per cent 
confidence intervals) and occurred between 5 and 6 cm. 

In contrast to the rectum, the anal canal is densely supplied 
by sensory nerve endings and carries modalities of touch, pain, 
movement, and temperature for cold and heat®. The upper part 
of the anal canal is able to ‘sample’ the contents of the lower 
rectum, and may allow sensory discrimination of the contents”. 
The length of anal canal mucosa available for sampling has 
been estimated at 0-8 cm (range 0-1—2-0)? from the upper part 
of the anal canal to approximately 3 cm from the anal verge. 
Quantitative assessment of sensation of the anal canal has 
shown this area to be particularly sensitive to electrostimula- 
tion*. In the first quantitative assessment of temperature 
sensation in the anal canal Miller et al.’ reported that this part 
of the anal canal could detect changes in temperature of as 
little as 0-8*C (lowest median) and confirmed this in a later 
study (median 0-9?C, range 0:8—-1-3)?. 

For temperature sensation to play a role in the sensory 
discrimination of the anal canal under normal physiological 
conditions, the anal canal must be able to sample faeces from 
the rectum and bring them into contact with the temperature 
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sensitive mucosa. In addition, the temperature of the faeces 
must be sufficiently different to create a temperature gradient 
larger than the minimal detectable temperature change between 
them and the mucosa with which they are in contact. 

The results of this study show that the largest temperature 
gradient between the rectum and the part of the anal canal 
involved in the sampling reflex was 0-13°C with 95 percent 
confidence intervals of 0-06—0-19?C. This is clearly subthreshold 
for conscious appreciation of temperature change as described 
by Miller et al... 

The data show that under normal physiological circum- 
stances the conscious appreciation of the temperature of faeces 
passing from the rectum to the anal canal is impossible during 
the anorectal sampling reflex. 
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Faecal incontinence associated with 
reduced pelvic sensation 


Eight patients with faecal incontinence associated with high threshold 
of rectal sensation are described. All had a normal anal sphincter on 
clinical and physiological assessment including anal manometr y, 
pudendal nerve latency estimation and single fibre electromyography. 
In each case however rectal sensation was abnormal. The threshold of 
rectal sensation was 143 + 33 ml (range 110—200 ml) compared with 
control values of 39 + 14 ml (range 25-65 ml) (P < 0-005) in 12 normal 
age-matched individuals. The degree of rectal distension required to 
initiate the recto-anal reflex was no different in the incontinent patients 
(19 ml, range 15-25 ml, compared with 22ml, range 15-30 ml, in 
the controls). There was also no difference in the maximal tolerated 
volume of rectal distension between the groups (291--87 ml and 
279 + 91 ml respectively). These observations may have defined a small 
group of patients with incontinence in whom an abnormality of rectal 
sensation rather than sphincter incompetence could be a part of the 
pathophysiological disorder. 


Mr R. J. Nicholls 


Faecal incontinence has an estimated prevalence in the com- 
munity overall of 4:2 per 1000 and >10 per 1000 in the 
population aged over 65 years!. In most cases evidence of 
damage to the pelvic nerves which innervate the muscles of the 
pelvic floor and anal sphincter can be demonstrated on physio- 
logical testing? Minor incontinence may also be caused by 
local anorectal conditions? which may be traumatic or due to 
inflammatory, neoplastic or congenital diseases. In this paper 
we report a group of patients with faecal incontinence without 
any local anorectal abnormality, somatic pelvic nerve damage 
or sphincter weakness 


Patients and methods 


Between January 1986 and April 1987 eight patients with. minor 
incontinence and no local anorectal condition or anal sphincter 
weakness were seen Each patient had a minor faecal leak requiring 
the use of a pad. There were seven men and one woman, with a mean 
age of 48 years (range 23-66 years) One patient had intermittent 
excessive straining at stool while the remainder had a normal defaeca- 
tory pattern None had incontinence associated with diarrhoea or pain 
as can occur in the irritable bowel syndrome!!! No patient had 
haemorrhoidal or rectal prolapse One patient had undergone haemor- 
rhoidectomy 6 years previously and another had had injection of 
haemorrhoids 17 years previously. The former had a 1-year history of 
incontinence and the latter had been symptomatic for 6 months and 
also suffered severe pruritis anı The onset of incontinence therefore 
postdated haemorrhoidectomy by several years in both patients. None 
of the patients was diabetic or had neurological disease 

Each patient underwent proctosigmoidoscopy after digital examina- 
tion None was found to have any evidence of anorectal disease In 
particular there was no fissure, fistula, haemorrhoids or mucosal 
prolapse and in each case the anal sphincter and pelvic floor were 
normal on digital examination. Anal manometry, measurement of rectal 
(pelvic) sensation, perineal descent and pudendal nerve terminal motor 
latency, and single fibre electromyography were carried out on each 
patient. No patient had faecal loading at the time of testing 

Twelve patients without anorectal disease, having colonoscopic 
follow-up for polyps or surgery not related to the anorectum, were used 
as control subjects There were nine men and three women, mean age 
43 years (range 21-67 years). Each patient had anal manometry and 
measurement of rectal sensation 


Anorectal manometry 


Anal manometry was carried out using a closed water-filled system 
with a micro-balloon connected by a stiff polyethylene tube to a pressure 
transducer and recording apparatus The maximal anal canal pressure 
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at rest and the maximal increase during voluntary contraction, and the 
anal canal length were measured The recto-anal reflex was tested by 
placing a 5 cm latex balloon in the rectum with its distal end 5—6 cm 
above the anal verge. The balloon was inflated with air in 10 ml 
increments while simultaneously recording anal pressure. The minimum 
volume required to induce anal sphincter relaxation of 20 cmH,O or 
more was recorded and called the threshold volume initiating the 
recto-anal reflex. 


Rectal sensation 


The rectal balloon was then inflated with air in increments of 50 ml 
every [5s until its presence was perceived by the patient. This volume 
was recorded and called the threshold of rectal sensation The maximum 
tolerable volume was measured by continuing the inflation to a point 
which produced pain or marked pelvic discomfort. 


Pudendal nerve terminal motor latency 


The pudendal nerve terminal motor latency (PNTML) was measured 
as previously described?5-12, The pudendal nerves were stimulated 
transrectally using a rubber finger stall Square wave supra-maximal 
stimuli were delivered to the nerves at the level of the ischial spines 
and the compound muscle action potentials evoked in the external anal 
sphincter were displayed on the oscilloscope screen and recorded on 
the paper printout of the electromyography (EMG) apparatus (Neuro- 
matic 2000, Dantec, Denmark) The mean PNTML in normal subjects 
1s 2 0 + 0:2 ms (s.d )3:13 


Perineal descent 

The position of the perineum was measured with respect to the plane 
of the ischial tuberosities at rest and during a defaecation straining 
effort'*, The position 1s considered to be abnormal if it lies more than 
lcm below the level of the ischial tuberosities during a maximal 
straining attempt! : à 


Single fibre electromyography 


Single fibre EMG was carried out as previously described* and the 
fibre density in the external anal sphincter calculated. The fibre density 
1n normal subjects is 1 5 +0 1 (References 4 and 13) 


Statistical analyses 


The two sample t test was used in the comparison of mean values ın 
the incontinent and control groups Variance ıs expressed as standard 
deviation throughout 


Results 


The mean resting anal canal pressure in the incontinent group 
(96 + 21 cmH,O, range 60-130 cmH ,O) was higher than in the 
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Figure 1 Threshold of rectal sensation in incontinent and normal control 
subjects (P « 0-005) 


control group (71 + 14 cmH,O; P « 0:005). The mean anal 
canal pressure on maximal voluntary contraction m the incon- 
tinent and control groups was 143 + 93 cmH;O and 103 + 35 
cmH,O respectively (n.s.). The mean anal canal length in the 
incontinent and control groups was 3:4 cm (range 2-5—4-5 cm) 
and 3:5 cm (range 2-5—5 cm) respectively (n.s.). The recto-anal 
reflex was present in each patient. The mean threshold volume 
initiating the recto-anal reflex in the incontinent group was 
19 ml (range 15-25 ml) and 22 ml (range 15-30 ml) (n.s.) in 
the control group 

The position of the perineum at rest in the incontinent and 
control groups was 1:6 --0-4 cm and 1:8 + 0:5 cm above the 
transischial line respectively (n.s., and 0-7+0-8cm and 
1:3 + 0-7 cm above this line respectively during straining (n.s.). 

The PNTML was normal in each incontinent patient (mean 
PNTML 1-9+0:2 ms, range 1:6-2-3 ms), as was the fibre 
density (mean 1-38 + 0-13, range 1-2—1:6). 

The mean threshold of rectal sensation in the incontinent 
group was 143 + 33 ml (range 110—200 ml) and in the controls 
39+14 (range 25-65 ml) (P « 0-005) (Figure 1). The mean 
difference between the threshold of rectal sensation and 
threshold of the recto-anal reflex in the incontinent and control 
groups was 125ml and 17ml respectively (P « 0:005) 
(Figure 2). The mean maximum tolerable volume in the 
incontinent and control groups was 291 + 87 ml and 279 +91 ml 
respectively (n.s.). 


Discussion 
The mechanism of faecal continence is a complex process 
involving integrated control of the anal sphincter and pelvic 
floor muscles. This is largely an unconscious process controlled 
by spinal! and local nerve pathways!$, but is also regulated 
by the conscious will. The anorectal angle and the pressure 
zone generated by the internal and external anal sphincters are 
critical factors but pelvic sensory input?” and anal sampling!? 
may also be important. Faecal incontinence may occur in the 
presence of a normal anal sphincter and pelvic floor muscles. 
Thus faecal impaction with severe chronic constipation may 
result in faecal leakage?. In the presence of diarrhoea the normal 
anal sphincter may be unable to retain large volumes of watery 
stool’. None of these factors was present in our patients. 

The patients presented in this series had neither a local anal 
condition, nor pudendal nerve damage as shown by normal 
PNTML and fibre density values in the external anal sphincter 
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to explain their faecal incontinence. Although one patient had 
abnormal perineal descent on straining, anal pressures were 
normal as they were in the remaining eight. 

The presence of flatus or stool in the rectum is perceived as 
a distinct sensation of pelvic ‘fullness’. This may be simulated 
by distension of the rectum with an air- or water-filled balloon. 
]t has been suggested that the receptors responsible for this 
sensation may reside in the muscles of the pelvic floor rather 
than in the rectal wall!?. Stretch receptors have been observed 
in the levator muscles??, and muscle spindles have been 
identified in the external anal sphincter?! and puborectalis??. 
In each of the patients 1n this study there was an elevated rectal 
sensitivity threshold and the mean threshold of sensation was 
significantly higher than in the control group Reported values 
of the threshold of rectal sensation vary widely?*?*. It is not 
influenced by age or sex in normal subjects??7?, and the 
observed differences in threshold probably reflect differences in 
the technique of measurement, particularly in the rate of 
inflation of the rectal balloon. 

The mechanism for the sensory loss observed in this study 
is unknown. Raised rectal sensitivity threshold has been ob- 
served in children with faecal soiling?® and adults with diabetes 
mellitus and faecal incontinence?’. Similarly an increase in 
sensitivity threshold has been reported in chronic childhood 
constipation?®?® and in adults with faecal impaction and 
incontinence??. However other studies on patients with chronic 
constipation have found normal sensory threshold values in 
children?? and adults?!, and a normal sensory threshold but a 
raised threshold of the urge to defaecate?*. 

Molnar et al.2° found that in children the thresholds of rectal 
sensation and complete internal sphincter relaxation were 
nearly the same. In the present study the threshold of rectal 
sensation was at least 90 ml greater than the threshold of the 
recto-anal reflex in each patient. While the two parameters were 
not measured during the same experimental procedure others 
have also measured the thresholds in this way?*2?, and the 
large difference between the two values in the patients compared 
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Figure 2 Difference between the threshold of rectal sensation and 
threshold of the recto-anal reflex ın incontinent and normal control 
subjects (P « 0 005) 
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with the controls would appear to be significant. Nevertheless 
the functional importance of the relation between the threshold 
of sensation and the threshold of the recto-anal reflex remains 
uncertain, but internal anal sphincter relaxation without an 
awareness of rectal distension could explain the minor inconti- 
nence suffered by the patients in this study. It is of interest that 
most were men and none was older than 66 years. Both of these 
features are atypical of patients with pudendal neuropathy and 
the patients described here may exemplify a distinct and 
separate clinical entity characterized by a disorder of rectal 
sensation. 
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Paget's disease of the anal margin 


A follow-up study of 22 patients with Paget's disease of the anal margin 
was conducted to determine the prevalence of invasive disease and 
coexisting visceral carcinomas, cure and survival rates. Seventy-three 
per cent of the patients suffered from persistent pruritus ani. Seven 
(32 per cent) patients had malignancy (invasive Paget's disease (n —5) 
and coexisting visceral carcinoma (n — 2)) and six (27 per cent) developed 
malignancy (invasive Paget's disease (n=4) and coexisting visceral 
carcinoma (n—2)) during follow-up, giving an overall occurrence of 
malignancies of 59 per cent (95 per cent confidence limits: 36-79). The 
median follow-up period was 9 (range 0-5-25) years. No difference in 
length of history could be found between patients with or without 
malignancy. The estimated cure rate by actuarial analysis among 
radically treated patients was 64 per cent (95 per cent confidence limits: 
43-91) at 1 year and 45 per cent (95 per cent confidence limits: 18—72) 
at 8 years after primary treatment. The 5- and 10-year crude survival 
rates of 54 per cent and 45 per cent, respectively, were significantly lower 
than the corresponding values of 84 per cent and 60 per cent for the 
normal population (P « 0-01). Patients with persistent pruritus ani and 
a perianal skin lesion should be biopsied frequently. If Paget's disease 
is diagnosed, physical examination of the patient and anorectal region 
must be done carefully and repeatedly. 

Keywords: Paget's disease, anal margin 


Paget's disease of the anal margin is histologically identical to 
Paget's disease of the breast!. The lesion is defined as an 
intra-epidermal neoplasm?. The epidermis is infiltrated by 
irregular large pale cells, scattered between compressed 
squamous epithelial cells of otherwise normal appearance. The 
lesion may be accompanied by an invasive adenocarcinoma or 
an in situ adenocarcinoma of the apocrine glands. Patients with 
Paget's disease may also have or develop a coexisting visceral 
carcinoma more frequently than the normal population?. 

Paget's disease of the anal margin seems to be an extremely 
rare condition as less than 50 cases have been reported in 
the literature and most have appeared as case reports? °. 
Therefore, it is not possible to estimate the true incidence of 
Paget's disease or the frequency with which Paget's disease of 
the anal margin becomes clinically malignant or coexists with 
a visceral carcinoma. 

To subject this problem to critical examination a long-term 
follow-up study of the clinical course of 22 patients with Paget's 
disease of the anal margin was performed. 


Patients and methods 


Records of all patients with Paget's disease of the anal margin coded 
between 1953 and 1982 were reviewed (see below). Criteria for inclusion 
in the study were as follows: (1) the first treatment of the lesion was 
undertaken in the period under review: (2) all diagnoses were confirmed 
histologically; and (3) patients who had only Paget's disease of the anal 
margin were enrolled in the study. Patients with extensive vulvar disease 
that also included the anal margin were not included. 

For inclusion in the study, histological sections of biopsies had to 
demonstrate vacuolated Paget cells within the epidermis. The Paget 
cells were more numerous at the tips and margins of the rete ridges. 
The pilary outer root sheath, sebaceous glands, and apocrine sweat 
gland structures were carefully examined for content of Paget cells. 
Carcinoma in situ was considered to be present if apocrine structures 
showed Paget cells confined by intact basement membrane. Apocrine 
structures showing a proliferation of Paget cells, basement membrane 
disruption and similar cells in the surrounding stroma were interpreted 
as invasive adenocarcinoma (invasive Paget's disease of the anal 
margin). 





Paget's disease of the anal margin was distinguished from malignant 
melanoma, Bowen's disease, X-ray keratosis, squamous cell carcinoma 
and leucoplakia on the basis of a positive aldehyde-fuchsine 
(pH 1-7) reaction of the Paget cells. 

The anal margin was defined as a circle of 6 cm centred on the anus. 

Twenty-two patients met these requirements. None of the patients 
was lost to follow-up. The median follow-up was 9 (range 05-25) 
years. The median age was 70 (range 48-83) years. Thirteen of the 
patients were women (59 per cent). 

The patients were traced during a follow-up investigation of 261 
patients treated for malignant tumours of the anus in Denmark between 
1943 and 1974 as previously described from card files of the Department 
of Surgical Gastroenterology C, Rigshospitalet, Copenhagen; Institute 
of Pathology, Sundby Hospital; and Laboratory of Pathology, Kastrup, 
Denmark". The laboratory receives specimens from practising 
dermatologists and surgeons, and not from hospitals. Eleven of the 
patients were primarily treated as outpatients by a practisíng surgeon 
or dermatologist. 

In February 1987, the records were obtained from the different 
hospitals and physicians and were reviewed. The patients were traced 
in the Danish Central Person Register. If patients had died, the dates 
and causes of death were available from the National Board of Health, 
which obtains all death certificates issued since 1943. Information about 
control examinations, detection of recurrent disease and secondary 
treatment were obtained from records and general practitioners. Each 
patient had a follow-up investigation to death or to current status in 
1987. 

Recurrence rates were estimated by the actuarial method with 
95 percent confidence limits according to Greenwood's estimate’. 
When a percentage statement is used, 95 per cent confidence limits are 
given in brackets. Survival curves were based on life-table analysis. 
"Time zero' for the survival analysis was defined as the time of diagnosis 
of Paget's disease of the anal margin. Differences in survival curves 
were estimated by the log rank test!?. P values of less than 0-05 were 
considered significant. 


Results 
Primary histological diagnosis 


In three patients the lesion was totally removed primarily while 
19 patients only had a biopsy of the lesion and subsequently 
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Figurel Paget's disease of the anal margin. The section shows numerous vacuolated Paget cells within the upper part of the epidermis. No Paget cells are 
demonstrated in apocrine structures. The Paget cells are numerous along the ridges and tips of the rete ridges. Some of the cell nuclei are compressed by an 
abundant basophilic staining mucinous material in the cytoplasm. The vacuolated cells do not show evidence of malignant d yskeratosis. (Alcian blue stain 


x 125) 


Table 1 Various types of primary treatment in 22 patients with Paget's disease of the anal margin (PAM) with or without invasion or in situ changes 


of apocrine structures 











Invasive PAM In situ PAM PAM alone No. of radical No. of 
Primary treatment (n -5) (n=4) (n= 13) procedures recurrences (%) 
Curettage 0 0 5 5 5 (100%) 
Local excision ! l 8 10 4 (4094) 
Abdominoperineal resection 3 2t 0 l 0 
Radiotherapy 1 l 0 2 2 (10094) 


* Two patients with coexisting visceral carcinoma (adenocarcinomas of the rectum); * two patients with coexisting visceral carcinoma (squamous 


cell carcinoma of the anal canal and adenocarcinoma of the rectum) 


underwent total excision or curettage of the lesion. Histological 
examination with serial sections showed invasive Paget's 
disease of the anal margin in 5 patients (23 percent), in 
situ changes in 4 patients (18 percent) and Paget's disease 
without involvement of the pilar outer root sheath or the 
apocrine glands in 13 patients (59 per cent). 

Figure 1 demonstrates the typical histological features of 
Paget's disease of the anal margin without invasion or in situ 
changes in the apocrine gland structures. The photomicrograph 
shows the upper part of the epidermis infiltrated by irregular 
pale cells (Paget cells). 


Coexisting visceral carcinomas 
Two of the five patients with malignant Paget's disease of the 
anal margin had a coexisting carcinoma of the rectum diagnosed 
at the same time as their anal disease, and two of the four 
patients with in situ changes also had coexisting visceral 
carcinoma diagnosed (adenocarcinoma of the rectum in one 
patient and squamous cell carcinoma of the anal canal in the 
other) besides their Paget's disease. All of these patients, except 
the patient with coexisting squamous cell carcinoma of the anal 
canal, also had distant metastases (lung and liver) at the time 
of diagnosis. 

Two of the three patients with invasive Paget's disease of 
the anal margin and no coexisting visceral carcinoma had 
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distant metastases (liver, bone) from the invasive Paget's disease 
diagnosed at the time of diagnosis of Paget's disease. 


Localization and size 


In seven cases (32 percent), the lesion was located circum- 
ferentially around the anus, whereas in 15 cases (68 per cent) 
the lesion was well-defined although of varying size and 
appearance. Ten of these cases were located laterally to the 
anus, three posteriorly and two anteriorly. The median size of 
the 15 lesions was 3 (range 2-15) cm. 


Symptomatology 


The symptoms encountered were: moderate to severe pruritus 
ani (73 percent), bleeding (55 percent), feeling of a lump 
(41 per cent), perianal soiling (41 per cent) and changed bowel 
habit (32 per cent). The median duration of symptoms before 
appropriate treatment was initiated was 18 (range 3-48) months 
for patients with invasive Paget’s disease of the anal margin, 
20 (range 2-40) months for patients with in situ changes, and 
20 (range 4-42) months for Paget's disease of the anal margin 
without invasion or in situ changes. One of the reasons for the 
delay in instituting appropriate treatment was that an erroneous 
diagnosis was made at first physician visit (atopic eczema in 
73 per cent, lichen sclerosis et atrophicus in 18 per cent, 
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condylomata acuminata in 4 per cent and hyperkeratosis in 
4 per cent. 


Treatment 


The different types of primary treatment of patients with the 
different Paget's diseases of the anal margin with or without 
coexisting visceral malignancies are shown in Table 1. In all, 
18 patients were considered to have been radically treated 
including 1 patient with invasive Paget's disease of the anal 
margin who was treated by wide local excision. The skin was 
excised for at least 1 cm beyond the tumour and excision was 
carried as far as the sphincter deep to the tumour. 

Five patients with Paget's disease ofthe anal margin without 
invasion or in situ changes were primarily treated by curettage 
by dermatologists and all were considered radically treated. All 
of these patients had small tumours («3 cm). Two patients 
were treated by radiotherapy; one with an invasive Paget's 
disease of the anal margin (3000 cGy) and one with in situ 
changes (5000 cGy). All patients treated by curettage or radio- 
therapy developed recurrent disease within 6 months. 

Abdominoperineal resection was performed in five patients. 
However, four of these had distant metastases at the time of 
operation and were not cured. One patient with in situ Paget's 
disease of the anal margin and a coexisting squamous cell 
carcinoma of the anus was cured by abdominoperineal resection 
and was alive 8 years later free of disease. 

One patient with invasive Paget's disease of the anal margin 
was treated by local excision and was cured and free of disease 
9 years later. 
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Figure 2 Estimated cure rates after actuarial analysis (95 per cent 


confidence limits according to Greenwood's estimate) for patients with 
Paget's disease of the anal margin 
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Cure rate 

Figure 2 shows the cure rate as estimated by actuarial analysis. 
After 5 years the cure rate was 54 per cent (95 per cent confidence 
limits: 26-81) and after 8 and 10 years it was 45 percent 
(95 per cent confidence limits: 18-71). The latest recurrence 
occurred 8 years after primary treatment. 

Four recurrences developed into invasive Paget's disease of 
the anal margin from previously non-invasive lesions or lesions 
thought not to be in situ forms. 

Of the 11 recurrences, 5 developed into non-in situ forms of 
Paget's disease of the anal margin from previously non-invasive 
lesions or lesions thought not to be in situ forms. Two of these 
patients had a coexisting visceral adenocarcinoma diagnosed 
(rectum; colon) together with the recurrent Paget lesion. 

Two recurrences were without invasive or in situ signs and 
both recurrences developed from lesions previously thought to 
be in situ forms of Paget's disease of the anal margin. 


Secondary treatment 


Table 2 shows the secondary treatment given to the patients. 
The treatment methods consisted of further local excision with 
or without colostomy or abdominoperineal resection. Patients 
with coexisting visceral adenocarcinomas were all treated by 
abdominoperineal resection and the one with an adeno- 
carcinoma of the colon was treated by a left-sided 
hemicolectomy. 


Crude survival rates 


Nine patients died during the observation period from their 
malignancy. Thirteen patients were alive, two with non-in situ 
Paget's disease of the anal margin and 11 without Paget’s 
disease of the anal margin. 

Figure 3 shows the survival rates estimated by life-table 
analysis for patients with Paget's disease of the anal margin 
and a normal Danish population of equal age and sex distribu- 
tion. The 5-year survival rate was almost 54 per cent compared 
with 84 percent for the normal population (P «0-01). The 
corresponding values at 10 years were 45 per cent and 60 per cent 
(P «0-01). 


Discussion 


It seems obvious from the present study that Paget's disease 
of the anal margin appears in three forms: an invasive, an in situ, 
and a non-invasive non-in situ form. However, it is not clear 
whether these represent different diseases or whether they are 
the same disease in different stages of development?. The last 
possibility seems most likely, since we have found that the in situ 
form re-occurs in the invasive form several years after 
apparently radical treatment. 

The study emphasizes the importance of long follow-up of 
radically treated patients with Paget's disease of the anal 
margin. Sixty-one per cent of the patients developed recurrent 
disease up to 8 years after primary radical treatment. 

As pruritus ani, which was by far the commonest presenting 
symptom, is such an obvious symptom, it might be expected 
that a physician would be consulted soon after the onset of the 
symptoms and that biopsy would be performed promptly. 
However, it must be emphasized that all patients had an 


Table 2 Recurrent Paget's disease of the anal margin (PAM) and its secondary treatment 











Recurrent lesion (n) 








Follow-up status 





PAM (5) 


Local excision (3) 
Abdominoperineal resection (3) 
Local excision (1) 
Abdominoperineal resection (2) 


Invasive PAM i4) 


PAM plus coexisting 
visceral carcinoma (2) 





Both alive 2 and 5 years later without PAM 

All alive 3-4 years later without PAM 

All died from metastases within 9 months 

Alive 9 years later without PAM 

One died 6 months later from metastases 

One alive 18 months later without PAM or 
visceral carcinoma 
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Figure 3 Crude survival rates (life-table analysis) for patients with 
Paget's disease of the anal margin (~~~) and for a normal population of 
the same age and sex distribution (—— ) 


erroneous diagnosis made at first physician visit (like most 
other patients with malignancies of the anal region). and were 
treated by various ineffective creams for a considerable period 
of time before biopsy was undertaken?. This mistake may have 
been fatal for the patients with invasive Paget's disease of the 
anal margin. Thus, in order to improve the prognosis for these 
patients and to obtain a diagnosis in patients with persistent 
pruritus ani, it should be emphasized that these patients should 
be biopsied more frequently than has been the case hitherto. 

Extended surgical excision seems to be the treatment of 
choice for patients with non-invasive Paget's disease of the anal 
margin and without coexisting visceral malignancy. The disease 
tends to recur following small local excisions. Curettage and 
radiotherapy were followed by recurrent disease in all cases, 
but the number of patients treated was too small to allow any 
conclusion about the efficacy of curettage and radiotherapy in 
the treatment of Paget's disease of the anal margin. In contrast, 
non-invasive recurrent Paget's disease of the anal margin is 
cured by extensive local excision with or without colostomy 
for at least the length of the observation time reported here. 
In general, the more radical the surgical excision, the more 
favourable the prognosis. 

If histopathological examination reveals invasive Paget's 
disease of the anal margin the prognosis is poor, despite 
abdominoperineal resection, since most patients already have 
distant metastases at the time of diagnosis. However, one of 
our patients with invasive Paget's disease of the anal margin 
without distant metastases appears to have been cured by an 
extended local excision and a temporary colostomy. 

Since the risk of having or developing a cancer is substantial 
among patients with Paget's disease of the anal margin, effective 
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cancer prophylaxis implies control examinations at suitable 
intervals even after apparently radical treatment. The duration 
of this control period is not clear. According to the present 
study a follow-up period of 5 years seems to be insufficient, 
Since recurrences occurred up to 8 years after treatment. 
Therefore, we consider that life-long surveillance is well founded 
at least until results from larger series contradict this approach. 
The control examinations should at least include a physical 
examination, proctosigmoidoscopy, double contrast barium 
enema, and biopsy of the perianal region once a year. 

Our incidence of invasive Paget's disease of the anal margin 
with or without a coexisting visceral malignancy seems lower 
than that previously reported! !. The reasons for this discrepancy 
could be that most previously reported cases are from small 
series treated in a hospital, whereas most of our cases with 
small non-invasive lesions were treated in the physician's office. 
It seems likely that patients with invasive lesions or coexisting 
visceral carcinomas are referred to treatment in hospitals, 
whereas small non-invasive lesions are treated in outpatient 
clinics or in the office of a practising dermatologist or surgeon. 
Therefore, series reported from hospitals alone might give a false 
impression of the incidence and natural history of Paget's 
disease of the anal margin. 
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The results of a new out-patient approach to fistula in ano are presented. 
The technique involved passing a multi-strand stainless steel wire through 
the fistulous tract and has been used in 56 patients with low fistulae as 
well as high horseshoe anal fistulae. Recurrence was seen in only 2 
patients and none of the patients experienced temporary or permanent 
incontinence of flatus or faeces. 
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Fistula in ano is a common surgical problem. The usual 
treatment is surgical excision with healing by open granulation. 
This orthodox procedure requires hospitalization and is associ- 
ated with wound and sphincter problems in high anal fistulae. 
The present report describes insertion of braided stainless steel 
wire as the primary out-patient treatment (without any opera- 
tion) for all types of fistulae in ano. 


Patients and methods 


This study was undertaken in a single surgical unit of the Department 
of Surgery. All India Institute of Medical Sciences, New Delhi between 
November 1984 and December 1986. All patients who presented with 
perianal discharge with a visible external opening in the perineum were 
prospectively included in the study. A detailed history was taken and a 
thorough clinical examination was performed to rule out the possibility 
of any underlying problem leading to the fistula in ano. If there was any 
suspicion of associated disease as a cause of fistula in ano, further 
investigations were done and all the secondary fistulae were excluded. 


Technique 
The wire was inserted when there was no discharge of pus or minimal 
discharge without any perianal inflammation. Patients who had signifi- 
cant pus discharge were treated with appropriate antibiotics and sitz 
baths before the procedure. The technique was undertaken in a minor 
operation theatre of the surgical out-patient department under regional 
anaesthetic or caudal block and with the patient placed in the lithotomy 
position. The fistulous tract was gently probed with a malleable probe 
with an eye, the probe being inserted through the external opening. 
The internal opening was negotiated by gradually manoeuvring the tip 
of the probe against the wall of the anal canal. In a situation where 
the internal opening could not be negotiated with case, the probe was 
pointed at the highest point of the track and an internal opening was 
created at the suspected weak point in the wall of the anal canal. The 
probe was advanced to bring its tip out through the anus and a No. 1 
braided stainless steel wire was threaded into the eye of the probe. 
The probe was then withdrawn through the anal canal leaving the wire 
lining the fistulous tract with one end projecting through the anus and 
the other through the external fistula opening. Both ends of the wire 
were secured separately with the two artery forceps to avoid the wire 
slipping (Figure 1). The two ends of the wire were then twisted in 
clockwise direction so that the 'knot' was snugly apposed to skin with 
à fairly tight grip around the fistulous tract and without any sign of 
looseness (Figure 2). The redundant wire was then cut off, leaving a 
small stump which could easily be caught and twisted subsequently. 
After wiring, patients were given liberal analgesics; antibiotics were 
prescribed only when there was pus discharge. Patients were advised 
to have sitz baths twice a day and to maintain perianal hygiene. The 
patients were examined after 1 week, when the wire loop had become 
loose after cutting through part of fistulous tract. The wire was then 
twisted tighter in a clockwise direction until it became taut or the patient 
complained of pain. This procedure was repeated weekly until the wire 
had completely cut through the fistulous tract. The patients were called 
back after 4 weeks to ensure complete healing with subsequent follow- 
up every 3 months for | year and every 6 months for another 3 years. 


Details of patients 


The age of the patients ranged from 16 to 71 years and 33 of them were 
in the age group 21-40 years; the male:female ratio was 7:1. 
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There was history of drainage of perianal abscess in all the 56 
patients and the duration of fistula in ano varied from 15 days to 20 
years. No less than 26 patients had a fistula duration of more than one 
year. Recurrent fistulae in ano were present in seven (13 percent) 
patients. In two patients there was history of pulmonary tuberculosis 
which was adequately treated; both patients had recurrent fistulae. 

The distance of the external opening from the anal verge varied 
from 0-5 cm to 10 cm. There were 59 external openings in 56 patients, 
3 patients having two openings. Eleven patients had an external opening 
within 2 em of the anal verge lying posteriorly between the 3 o'clock 
to 9 o'clock position, while all of the 15 openings at a distance of more 
than 3 cm were placed posteriorly, In all, 26 external openings were 
anteriorly placed. while 33 opened posteriorly. In the three patients 
with two external openings, both were placed posteriorly. It was 
possible to negotiate the internal opening in 53 of the 59 fistulae 
(90 per cent) (that is 50 patients) while in 6 cases an internal opening was 
created at a highest weak point of the anal canal. 

The 59 anal fistulae were classified according to Parks et al.’ as 
follows: 38 (64 percent) intersphincteric; 9 (I5 percent) low trans- 
sphincteric; 6 (10 percent) high trans-sphincteric; and 2 (3 percent) 
suprasphincteric. In addition there were four patients with a sub- 
cutaneous tract (subsphincteric). Horseshoe fistulae with two external 
openings were present in three patients. Wiring of both the horseshoe 
tracts was performed simultaneously 





Figure | A probe, with wire threaded into its eye, is passed along the 
course of the fistulous track 
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Figure2 The wire is twisted clockwise and then the redundant portion is 
ready to be cut 


Results 


The time taken for complete healing varied from 4 days to 
7 weeks (average 3:6 weeks). It took less than 7 days in sub- 
cutaneous tract fistulae, and 3, 4 and 5 weeks respectively for 
low anal canal fistulae with external openings at a distance of 
1-1-5, 2-2:5 and 3-3-5cm from the anal verge. It took more 
than 5 weeks (5 patients) and 7 weeks (3 patients) for healing 
if the external fistulous opening was at 5cm or more from the 
verge. The number of ‘tightenings’ required for the wire to cut 
out and achieve complete healing ranged from | to 8 sittings 
with an average of 4-5. 


Complications and final result 

Complete follow-up data were available in 53 patients (56 
fistulae). All patients experienced pain for the first 2 days after 
wiring. Six patients continued to have significant pus discharge 
requiring antibiotics, minor bleeding was noticed in 3, and 
perianal cellulitis occurred in one patient, who required inten- 
sive antibiotics for | week. None of the patients complained of 
temporary or permanent incontinence of flatus or faeces during 
the period the wire was in situ. 

The duration of follow-up in the 53 reviewed patients varied 
from 11 to 37 months (average 22 months). Recurrence of fistula 
in ano was seen in two patients; both recurrences developed 
within 6 months and both were treated successfully by rewiring. 
None of the patients complained of temporary or permanent 
anal incontinence of either flatus or faeces, after the procedure. 

All of the reviewed patients were quite satisfied with their 
treatment at the time of the closure of the fistula although three 
patients commented that they would have preferred local 
anaesthesia to avoid pain at the time of tightening of the wire. 
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Discussion 


The conventional operative treatment of low fistula in ano is 
to lay open or completely excise the fistulous track and allow 
healing by open granulation. In high anal fistulae, complete 
excision is not possible and the operative procedure has had 
to be modified to consist of partial excision along with the use 
of a seton to achieve cure? *. These operative procedures leave 
an open wound which requires 4-5 weeks to heal for a low 
anal fistula and 12-16 weeks for a high horseshoe fistula. 
Operative procedures such as laying open the fistula with 
immediate skin grafting and secondary or delayed skin grafting 
are cumbersome and involve a great deal of theatre time, 
while fistula excision with primary suture carries a recur- 
rence rate of approximately SOpercent with the added 
morbidity of sepsis of the perianal wound?. In addition, these 
operative treatments of fistulae in ano involve prolonged 
convalescence in hospital and frequent painful dressings of the 
perianal wound. Furthermore these procedures are not suitable 
for high anal fistulae as there is always the risk of permanent 
anal sphincter damage particularly in inexperienced hands. The 
results of the various operative procedures in a relatively large 
series of 199 patients followed on average for 9 years have 
recently been reported?. In this study, recurrence was seen in 
11 per cent of patients, while 34 per cent experienced temporary 
mild defects in anal control. Ramanujam et al.^ found tem- 
porary incontinence for flatus in all of their patients while in 
2:2 per cent of cases this problem proved permanent; they also 
reported a 22 percent recurrence rate. In the present study, 
treatment of the fistulae in ano by wiring was attended by a 
recurrence rate of 4 per cent (2 fistulae) within 6 months. More 
importantly, none of the patients so treated complained of 
temporary or permanent incontinence for flatus or faeces. In 
both patients with recurrence, rewiring proved successful. 

The advantages of wiring are that it is an out-patient 
procedure which can be done under caudal block or regional 
anaesthesia in a minor operation theatre. The procedure does 
not require hospitalization and decreases considerably the load 
on in-patient services. 

Patients can return to work on the same day and are not 
left with a large perianal wound and its associated morbidity. 
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Increase in pudendal nerve terminal 


motor latency with defaecation 


straining 


The relationship between perineal descent and pudendal nerve damage 
was tested in 57 consecutive patients by measuring the left and right 
pudendal nerve terminal motor latency (PNTML) before and after a 
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maximal defaecation straining effort. In 13 patients the PNTML 
was also measured 1 and 4 min later. T he difference between the mean 
PNTML before and after straining (APNT ML) was correlated with the 
amount of descent (r =0:40, P « 0-005), and with the perineal position 


during straining (r = — 0:46, P « 0-001). Four minutes after the straining 
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There is evidence that denervation of the external anal sphincter 
and pelvic floor muscles may occur after vaginal delivery! and 
also 1n association with a history of excessive straining on 
defaecation?. Pudendal nerve damage can be assessed by 
measurement of the pudendal nerve terminal motor latency 
(PNTML).. Abnormal descent of the pelvic floor occurs in 
many patients with pudendal neuropathy ^S which is itself 
found in idiopathic faecal incontinence and urinary stress 
incontinence? 11, The relationship between perineal descent 
and prolonged PNTML has been evaluated statistically in 
patients with constipation? and faecal incontinence*® and 
following vaginal delivery’. However, it 1s not possible from 
these studies to determine whether abnormal perineal descent 
directly results in pudendal nerve damage. Therefore, we have 
looked for direct evidence that perineal descent results in 
damage to the pudendal nerves, and have examined the 
relationship between nerve damage and the degree of perineal 
descent. 


Patients and methods 


Fifty-seven consecutive patients were studied. There were 15 men and 
42 women, mean age 52 years (range 26-80 years) Twenty-six had 
idiopathic. (neurogenic) faecal incontinence and 12 had severe 
constipation The remaining diagnoses included idiopathic perineal 
pain (8), external anal sphincter injury (4), anterior mucosal prolapse (4) 
and solitary rectal ulcer syndrome (3). Of the 57 patients 28 had faecal 
1ncontinence. 


Perineal descent 


The position of the perineum at rest and during a defaecation straining 
effort was measured with respect to the plane of the ischial tuberosities 
using the St. Mark’s perineometer as previously described!? In normal 
subjects the perineum 1s 2-5 +0 6 cm (s d ) above the plane of the ischial 
tuberosities at rest, and 09 + 1 0 cm above this plane during straming"?. 
The perineal position was considered to be abnormal if it lay below the 
level of the rschial tuberosities during defaecation straining. 


Pudendal nerve terminal motor latency 


The PNTML was measured by transrectal stimulation of the pudendal 
nerves?. Square wave supramaximal stimuli were delivered to the left 
and right pudendal nerves and the compound muscle action potentials 
were recorded in the external anal sphincter. The patient was then asked 
to carry out a maximal defaecation straining effort sustained for as long 
as possible, usually for about 60s. Care was taken to ensure that the 
patient did not contract the external anal sphincter and pelvic floor 
muscles, and thereby produce a Valsalva manoeuvre, by observing a 
relaxation of the anal sphincter ring and descent of the pelvic floor. This 
ensured that a true defaecation stram with maximal pelvic floor descent 
occurred in each case. During the straining effort the examining finger 
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effort the PNTML again approached the resting value in each subject. 
These findings support the concept that perineal descent causes pudendal 


nerve damage. 
Keywords: Anal sphincter, electromyography, nerve conduction 


with pudendal nerve stimulator was left in the anorectum. This 
prevented the passage of flatus or stool and assisted 1n encouraging a 
maximal straming effort by allaying fears of patient embarrassment The 
left and right pudendal latencies were measured immediately after the 
end of the straming effort. In 13 patients the latencies were again 
recorded 1 and 4 min later. Each recording was made with the observer 
unable to visualize the digital print-out of the latency, in order to 
eliminate bias based on knowledge of the amount of perineal descent 
The mean value of the left and right latencies for any given recording was 
calculated and termed the mean PNTML In our laboratory the mean 
PNTML at rest is 204-02 ms (sd )**!3. 


Statistical analysis 
The data were compared using the two-sample test. Changes in 


PNTML were correlated with perineal descent using linear regression 
analysis. 


Results 


The PNTML was increased on straining in 28 patients, 
decreased in 5 patients and in 24 it remained constant 
(Figure 1a). Twenty-six patients had abnormal perineal descent 
on straining (Group 1) and in 31 there was no abnormal descent 
(Group 2). There was a significant difference in PNTML 
between these two groups at rest (P « 0-001) and immediately 
after straining (P «0-001). There was a significant increase in 
PNTML after straining in Group 1 patients with abnormal 
perineal descent (P<0-05) but not in Group 2 (P=0 45). 
Eighteen patients (69 per cent) in Group 1 and ten (32 per cent) 
in Group 2 showed an increase in PNTML on straining. 

There was a significant correlation between the difference in 
mean PNTML before and after straining (APNTML) and the 
amount of perineal descent (r = 0 40, P < 0-005) (Figure 1a), and 
between APNTML and the position of the perineum relative to 
the transischial line on straining (r — 0-46, P « 0-001) (Figure Ib) 
This correlation also applied with independent assessment of 
left and right pudendal latencies (amount of descent: r=0 36, 
P « 0001; strain position: r= — 0-39, P < 0-001). The five patients 
1n whom the PNTML was slightly decreased after straining are 
plotted as zero change in PNTML in Figures la and 1b but the 
negative values were included in the correlations. 

There was also a significant correlation between the latency 
coefficient expressed by 


PNTML+APNTML 
PNTML 
and the amount of perineal descent (r=0:36, P<001). 


Significant correlations between APNTML and the amount of 
perineal descent were seen both in incontinent (n= 28, r — 0-44, 
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Figure 1 a Regression analysis showing relationship between amount of 
perineal descent and change in pudendal nerve terminal motor latency 
(APNTML) with defaecation straining (r =0 40, P<0-005). b Regression 
analysis showing relationship between the perineal plane on defaecation 
straining and change m PNTML with straming (r= —0-46, P «0 001). 
The position of the perineum above the plane of the ischial tuberosities ts 
shown as a positive value and below this plane as a negative value. There 
was abnormal perineal descent in 26 patients 


P<0-025) and in continent subjects (n — 29, r— 0-39, P < 0-05). 
In addition significant correlations between APNTML and the 
perineal position during straining were also found in 
incontinent (r= —0-45, P<0-025) and continent (r= — 0-43, 
P<0-025) subjects. 

In the 13 subjects tested 1 and 4min after straining, the 
PNTML increased on straining in nine and in each case 
approached the resting value at 4 min (Figure 2). 

On straining the PNTML increased from a normal to an 
abnormal value (> 2-4 ms) in eight subjects, six of whom had 
abnormal perineal descent. The amount of perineal descent 
(P « 005) and the position of the perineum during straining 
(P<0-01) were significantly different in this group of eight 
subjects compared with the values in the 42 subjects in whom 
PNTML remained within normal limits after straining. 
However, there was no significant difference in the amount of 
perineal descent or strain position between these eight patients 
and seven in whom the PNTML was abnormal at rest. 


Discussion 

Increase in the latency of motor conduction in the pudendal 
nerve (PNTML) is a direct measure of nerve damage?. We have 
previously shown a significant correlation in the PNTML both 
with the amount of perineal descent and the position of the 
perineum on straining in patients with idiopathic faecal 
incontinence? Parks et al.1* originally suggested that straining 
at stool could cause abnormal perineal descent. They observed 
that weakness of the pelvic floor musculature and anal 
sphincter, and faecal incontinence were found in some patients 
with perineal descent. With the demonstration that idiopathic 
faecal incontinence was associated with neuropathic changes in 
the external anal sphincter and puborectalis muscles, it then was 
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proposed that straining leading to perineal descent might 
damage the nerves supplying the pelvic floor3'*12 The results of 
the present study give evidence that this sequence of events can 
occur. Straining in our patients produced a significant 
functional deterioration in pudendal nerve conduction. This 
association between perineal descent, pudendal nerve damage 
and sphincter denervation is supported by histological" and 
electrophysiological^5:9:19.11:13 evidence of re-innervation in 
the external anal sphincter and puborectalis muscles, and 
slowing of conduction in the pudendal nerves*, in patients 
with perineal descent and faecal incontinence. 

Chronic straining at stool is not the only factor causing 
pudendal neuropathy; damage to the pudendal nerves and to 
the pelvic innervation of the puborectalis muscle occurs during 
vaginal delivery!. Risk factors for this nerve damage include 
prolonged second stage of labour, forceps delivery, third degree 
perineal tear and high infant birth weight!. During vaginal 
delivery a number of factors may be responsible for nerve 
damage, including plevic floor descent and direct injury to the 
pudendal and other pelvic nerves by the passage of the fetal head 
through the pelvis. Nerve damage results in denervation and 
weakness of the muscles of the pelvic floor, and 1n perineal 
descent, which itself may result in abnormal stretching of the 
terminal portion of the pudendal nerves, with consequent 
stretch-induced injury. 

Thus perineal descent and pelvic nerve damage are related 
findings? 919:11.1? and it would appear that each may lead to 
the other. The evidence for this vicious circle has hitherto been 
circumstantial. Our results show that perineal descent produced 
by a simulated defaecation straining effort caused a transient 
increase in the PNTML in some patients. This observation has 
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Figure 2 Change in PNTML before and after straining, and 1 and 4 min 
after cessation of straining, in the 13 patients in whom all four recordings 
were made. a Patients with abnormal perineal descent, b patients without 
abnormal descent. The straining effort increased the PNTML from 
normal into the abnormal range in 4/8 subjects with abnormal perineal 
descent, three had neurogenic incontinence and one had anterior mucosal 
prolapse 
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only been made in patients with pelvic floor disease as the 
study did not include a population of normal patients. However 
the significant correlation between the increase in PNTML and 
the extent of perineal descent implies that normal subjects 
without abnormal perineal descent would have a small increase 
or no increase in PNTML on straining. 

The PNTML is measured by delivering five or more 
supramaximal electrical stimuli to the pudendal nerve at 1s 
intervals and storing the sequence of tracings on the oscilloscope 
screen for measurement of latency between stimulus and muscle 
response??, The PNTML was slightly decreased after straining 
in ftve of the 57 patients. Reproducibility of measurement of 
PNTML was not specifically tested in this study but the 
technique used minimized possible variation in the latency due 
to a change in the position of the stimulating electrode. Our 
normal data for PNTML have been tested by different 
investigators in our laboratory since this test was developed in 
1983 and these data are consistent! ?*6, 

Whilst the 1ncrease m PNTML with straining may not 
necessarily be the basis for the permanent nerve damage seen in 
these patients, there is evidence from studies of other peripheral 
nerves that transient slowing of conduction follows a stretch- 
induced  neurapraxia!?^$, Tests measuring latency of 
conduction have been applied to patients with the carpal tunnel 
syndrome to demonstrate the effect of compression of the 
median nerve on wrist flexion!?. The present observation 
provides direct support for the hypothesis that recurrent stretch- 
induced injury due to abnormal perineal descent results 
eventually in permanent pelvic and pudendal nerve damage 
causing weakness of the striated pelvic floor sphincter muscles 
sufficient to lead to faecal and stress urinary incontinence. 

It 1s difficult to devise a protocol for a standardized straining 
effort. This would require each patient to strain for the same 
amount of time and with the same effort. The latter is difficult to 
control except over a very short time-span. In addition, for all 
patients to comply, it would be necessary to use as the standard 
a short straining time with a small exertional effort. We have 
therefore relied on the patient making a maximal straining effort 
rather than attempting to establish a standard strain for a 
standard period of time. 

Not all the patients with abnormal perineal descent showed 
an increase in PNTML on straining, and nearly a quarter of 
those without abnormal descent showed a small increase. 
None the less, overall there was a significant correlation between 
these two variables. The observation that this correlation was 
found both in continent and incontinent subjects and that the 
PNTML increased in proportion to the pre-straining latency 
supports our theory that the denervation process is progressive. 
Measurement of PNTML before and after straming may 
provide additional information of clinical relevance in the 
investigation of patients with incontinence. In those with 
abnormal perineal descent and a pudendal nerve latency in the 
upper part of the normal range at rest, evidence of neuropathy 
may be apparent only when PNTML is measured after 
straining. 
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Use of staplers on oesophagogastric 
varices 


Thirty-five gastrofundic devascularization procedures were performed 
with the side-to-side CF stapler of Chinese manufacture for obliteration 
of oesophagogastric varices. Four patients were operated on as 
emergencies, six patients 2—3 weeks after control of bleeding by 
tamponade and the remaining twenty-five electively (including four 
patients who had not bled). There were two operative deaths, an operative 
mortality of 6 per cent. In all, 30 patients have been followed, 20 for 
1—3 years and 10 for less than I year. Twenty-five patients had 
postoperative barium meal examination. The varices were ameliorated 
in 19, not changed in 5 and exacerbated in 1. Nine patients rebled and 
of these, two died. The stapler is used in devascularization to interrupt 
intramural varices in the oesophagocardiac region. It must be emphasized 
that its use is only a part of the devascularization procedure. When 
used alone devascularization is not complete. The side-to-side stapler 
appears to be a convenient, safe and rational instrument for use in 


Shanghai 200032, 
People's Republic of China 


Porta-systemic shunts have been employed to treat oesophago- 
gastric varices since the 1940s. The procedure decreases the 
rebleeding rate, but diverts blood flow away from the liver and 
may lead to hepatic encephalopathy and progression of hepatic 
insufficiency. Consequently, devascularization operations have 
been used by some surgeons in an attempt to eradicate varices 
without damaging effects on liver function. 

Recently, an intramural network of varices between the inner 
circular and outer longitudinal muscle layers has been recog- 
nized in patients with portal hypertension. It connects the 
peri-oesophageal varices with submucosal varices in the 
oesophagocardiac region’. Any devascularization procedure for 
the treatment of oesophageal variceal bleeding must interrupt 
this variceal network. This has meant transection and re- 
anastomosis of the oesophagus using a tubular stapler, and 
the procedure can be performed with relative ease and safety. 
In 1975 Rinecker and Danek? reported on the use of a linear 
stapler to interrupt gastrofundic varices. In 1979 we pioneered 
in China the use of a tubular stapler in cardiectomy with 
oesophagogastrostomy**. In 1983 we also began to perform 
gastrofundic devascularization using the side-to-sidet CF* 
stapler?. Here we report our preliminary experience with the 
CF stapler in this context. 


Patients and methods 


Thirty-five patients (28 men and 7 women, age 20—63 years) have been 
subjected to gastrofundic devascularization with the side-to-side CF 
stapler between January 1983 and February 1987 The cause of the 
portal hypertension was hepatitis (21 cases), schistosomiasis (7 cases), 
mixed causes (6 cases) and congenital extrahepatic cavernous trans- 
formation of the portal vein (1 case) By Child's classification$, 7 
patients were in grade A, 18 in grade B and 10 grade C. Sixteen patients 
(46 per cent) had had up to three previous operations. The operations 
were. splenectomy (13 cases), splenorenal shunt (3 cases); mesocaval 
H shunt (2 cases) and transgastric varix ligation (3 cases). Pre-operative 
barium meal examination was performed ın 34 patients: all had varices 
and 22 of them were judged to be severe. Four patients who failed to 
respond to non-surgical treatment were operated on as emergencies. 
Six patients were operated on 2-3 weeks after control of massive 


* CF is the abbreviation of the Chinese name of the side-to-side stapler. 


t Designed and manufactured by Zhong Shan Hospital and Shanghai 
6th Surgical Instrument Factory 


devascularization. 
Keywords: Portal hypertension, oesophageal and gastric varices, surgical staplers 


haematemesis by balloon tamponade. Twenty-five patients were 
operated on electively and, of these, four were prophylactic operations 
in patients who had not bled. 

At operation the right gastro-epiploic vein was catheterized for 
portal pressure measurements. Readings were also taken after removing 
the spleen, after devasculanzation of the distal oesophagus and cardia, 
and after gastrofundic devascularization with the linear stapler Pres- 
sure readings were subjected to the Dunnett’s t test to assess the 
significance of observed differences The survival and freedom from 
rebleeding rates were assessed using the Kaplan—Meier method. 


Operative procedure 

The operation 1s usually carried out transabdominally but in five 
patients undergoing reoperation we elected to use a transthoracic 
approach The first step 1s splenectomy. The second step 1s extensive 
devascularization which involves the upper half of the stomach and 
distal oesophagus for at least 5cm The third step 1s a gastrofundic 
devascularization performed with the side-to-side CF stapler. A stab 
wound is made on the lesser curvature about 3 cm below the oesophago- 
gastric junction. One (anvil) fork of the stapler is inserted obliquely 
into the gastric lumen directed towards a point about 3 cm below the 
oesophagogastric junction The cartridge fork 1s placed on the anterior 
serosal surface. The stapler 1s closed Because the stapler 1s used for 
devascularization, the push bar has no median knife’ After firing, four 
parallel rows of staples transfix the varices anteriorly The stapler is 
re-applied posteriorly The stab wound 1s closed with sutures after 
retrieving the stapler. If the operation is being conducted through a 
transthoracic approach, then the stab wound 1s made on the greater 
curvature 


Results 


The results of intra-operative portal pressure measurement 
show that mean portal pressure rose from 36-7 + 8-7 mmHg 
before gastrofundic devasculanzation to 38-7 +9-1 mmHg 
thereafter (P < 0:05). Two patients died in hepatic coma as a 
result of rebleeding on the fifth and sixth postoperative day 
respectively to give an operative mortality of 6percent. Two 
patients developed a subphrenic abscess but recovered after 
drainage. 

Three patients were lost to follow-up. In all, 30 patients could 
be traced, 20 for 1-3 years and 10 for less than 1 year. During 
follow-up, two of these patients died because of massive 
haematemesis at 6 and 8 months respectively after operation 
The postoperative survival rate is shown in Figure 1 A 
postoperative barium meal examination in 25 patients showed 
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disappearance of varices in 3, improvement ın 16, no change 
in 5 and exacerbation In 1 (an improvement rate of 76 per cent). 
In the follow-up period, 9 patients rebled while 19 did not, a 
further 2 non-bleeders having had prophylactic operations. The 
proportion of patients free from rebleeding 1s also shown m 
Figure 1. Four of the nine patients with rebleeding had massive 
haematemesis as defined by a systolic blood pressure of 
«90 mmHg and a heart rate > 120 beats per minute, while the 
other five had mild haematemesis and melaena. Of the latter five 
cases, all but one patient did not need balloon tamponade and 
bleeding stopped spontaneously. In one of these patients who 
had massive haematemesis at 7 months, after control of bleeding 
by balloon tamponade, barium meal examination showed that 
varices were still present. Percutaneous portal venography was 
then performed. There were varicose portal and superior 
mesenteric veins, but portoazygos collaterals in the 
oesophagocardiac region were not seen. 

Discussion 

Oesophageal and gastric varices may coexist in portal hyper- 
tension. Before oesophageal transection is performed, the 
gastric fundus must be explored. If gastric fundal varices are 
present, they must be ligated, irrespective of whether they are 
ruptured, so as to reduce the chance of their bleeding post- 
operatively. When transection is performed, the level normally 
recommended ıs about 2cm above the cardia’ However, 
venous stasis makes the oesophageal wall friable, and it may 
be inadvertently damaged during oesophageal dissection. 
Furthermore, as there is no serosa and the blood supply comes 
only from the descending aorta, healing may be compromised 
after the distal oesophagus has been dissected extensively and 
transected. Therefore, we strongly recommend gastrofundic 
devascularization below the level of the cardia, using the side-to- 
side stapler?. This has four advantages: there is neither tension 
nor stricture at the interruption site, gastric and oesophageal 
varices are disconnected simultaneously without transecting the 
fundus; distal oesophageal function is normal, and the presence 
of the serosa and good blood supply aids healing. 

The main collaterals in the oesophagocardiac region are the 
oesophageal, gastric and high oesophageal branches of the 
coronary vein®. The secondary collaterals are the short gastric, 
left inferior phrenic and posterior gastric veins as well as 
intramural varices in the oesophagocardiac region. It must be 
emphasized that application of the stapler interrupts the intra- 
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mural varices only. Complete devascularization must 1nclude 
interruption of all of the above collaterals. It is essential to 
obtain optimal exposure, and a transthoracic approach may 
be preferred, as in five of our patients undergoing reoperation. 

During the operation we consider that the vagus nerves 
should be protected if possible. Although highly selective 
vagotomy can be performed simultaneously’, it is a very difficult 
undertaking, especially in patients undergoing emergency de- 
vascularization. However, the major objectives are to keep 
operating time short and avoid injury to the oesophageal wall. 
Barium meal examination in 11 of our patients with known 
injury to the vagus nerves suggests that postoperative gastric 
stasis is not a problem. Gastric emptying was normal in seven 
of these patients and the remaining four patients had only 
slight delay in gastric emptying. None of them experienced 
significant postprandial epigastric fullness or distension. There- 
fore, dissection of the vagus nerves should not be over- 
emphasized in case of accidental vagus nerve injury, routine 
pyloroplasty 1s probably unnecessary. 

The methods available for the assessment of oesophageal 
varices include barium swallow, endoscopy and angiography 
although no method is infallible. Fibreoptic endoscopy is not 
always acceptable to the non-bleeding patient, while angio- 
graphy is an invasive procedure and is not always available. 
Barium meal examination has its inherent faults but may be 
less objectionable to the patients and Postlethwait? considered 
it to be of value in a patient who is not bleeding. Consequently, 
we relied on this method for follow-up. In the 25 patients who 
had had postoperative barium meal examinations, 76 per cent 
showed improvement, including complete disappearance of 
varices in 3. 

The results of our intra-operative portal pressure measure- 
ments show that interruption of retrograde flow in the intra- 
mural varices is necessary, because average portal pressure was 
increased after fundic devascularization. This increased pressure 
may be helpful in portal perfusion of the liver once varices have 
been eradicated. In our patient with rebleeding in whom the 
thoroughness of devascularization was confirmed with angio- 
graphic studies, rebleeding must be attributed to local factors. 
It is possible that atrophic changes in the oesophagogastric 
mucosa secondary to hypoxia from chronic venous congestion 
predisposed the varices to rupture in this patient!°. 
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Adjuvant treatments following 
curative resection for gastric cancer 


The results of a prospective randomized trial of adjuvant treatment 
after curative resection for gastric cancer are reported. The study 
consisted of three arms: (1) surgery only; (2) chemotherapy (5-fluoro- 
uracil (FU) and l-(2-chloroethyl)-3-(4-methylcyclohexil)-1-nitrosourea 
(Me-CCNU )) after surgery; (3) chemo-immunotherapy (FU, Me-CCNU 
and levamisole) after surgery. Between March 1977 and June 1981, 235 
patients were included in the study by 18 co-operating institutions. 
T hirteen per cent of patients in arm 2 and thirteen per cent in arm 3 
suffered major toxicity, necessitating interruption of treatment. Two of 
these patients died of marrow aplasia. Statistical analysis of survival 
showed that prognosis was influenced by the well-known prognostic 
variables, invasion of the wall, nodal status and site of tumour. The 
different treatments in the three arms, however, did not show any impact 
on prognosis, even when adjustments were made for the most relevant 
prognostic variables. Given the lack of effect on survival and the presence 
of clinically important toxicity, FU and Me-CCNU + levamisole cannot 
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Although decreasing in overall incidence, gastric carcinoma is 
the second ranking cause of cancer mortality 1n Italy. In 1980, 
the age-adjusted mortality rate was 29-7 per 100000 males and 
18-2 per 100000 females, thus representing 12:4 percent and 
11-7 per cent of the overall tumour mortality respectively!-. 

In the 1960s, the Veterans Administration Surgical Oncol- 
ogy Group (VASOG) activated two randomized controlled 
clinical trials to evaluate the effect of single agent adjuvant 
chemotherapy 1n patients undergoing operation for carcinoma 
of the stomach. By 1974, several studies of adjuvant therapy 
after curative resection had been initiated, most of them m 
Japan. Results were at best inconclusive, some studies indicating 
no benefit for patients treated with adjuvant chemotherapy, 
while others, especially from Japan, suggested an improvement 
in survival?. 

The demonstration of activity of the nitrosoureas combined 
with fluorouracil ın advanced gastric cancer was reported by 
the Eastern Cooperative Oncology Group (ECOG). Objective 
remissions were documented in 40 per cent of patients treated 
with semustine  (1-(2-chloroethyl)-3-(4-methylcyclohexil)-1- 
nitrosourea or Me-CCNU) and 5-fluorouracil (FU) and were 
associated with a prolongation of median survival compared 
with Me-CCNU alone*. However, a subsequent study failed 
to confirm a survival advantage for patients treated with this 
combination compared with those treated with FU alone’. 

In 1971, Renoux and Renoux first reported that levamisole, 
a pure chemical synthetic product, enhanced immune compe- 
tence. The antitumour effect of this compound would be due 
to the fact that it activates and normalizes immune competence 
of the cancer-bearing body and enhances resistance to the 
tumour. This compound was then employed in a variety of 
non-gastrointestinal solid tumours, both as an adjuvant treat- 
ment and as a palliative treatment in advanced disease. How- 
ever, long-term effects were questionable. In 1977, a prospective 
study was activated utilizing levamisole in patients with gastro- 
intestinal cancers both as an adjuvant and as a palliative 
treatment (non-curative resection and inoperable disease) 
Miwa et al.’ reported that levamisole prolonged survival in 
patients with gastrointestinal cancers, particularly when the 
tumour burden was decreased by surgery. 





* A list of participating members and institutions ts given in the Appendix 
to this paper 
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Thus, in 1977, the Italian Gastrointestinal Tumor Study 
Group activated a controlled randomized study aimed at 
assessing the therapeutic efficacy of chemotherapy (Me-CCNU 
plus FU) with or without levamisole in patients with gastric 
cancer following curative resection. 


Patients and methods 


Between March 1977 and June 1981, 18 institutions agreed to activate 
a prospective randomized study ın patients with gastric cancer subjected 
to curative resection. Patients were allocated to receive either no further 
therapy after surgery, adjuvant combination chemotherapy, or ad- 
juvant combination chemotherapy plus levamisole. Details of drug 
doses, sequences and treatment duration are reported in Table 1. 

Eligibility criteria included: (a) complete removal of gastric cancer 
in patients not previously treated; (b) invasion of the gastric wall beyond 
the mucosa, (c) complete pathological evaluation to assess the histo- 
logical type (according to Lauren classification), regional lymph node 
status and depth of wall invasion, (d) age «70 years; (e) absence of 
previous or concomitant malignancies (except for skin epithelial car- 
cinomas); (f) absence of non-malignant systemic diseases preventing 
administration of the drugs under study, (g) recovery from acute effects 
of surgery and absence of infection within 45 days from operation; (h) 
patient consent and availability for frequent follow-up. 

The surgical protocol required a curative resection, accepting the 
different procedures performed (total or subtotal gastrectomy and 


Table1 Trial arms 


Randomuzation 
1 Surgery alone 
2 Surgery + chemotherapy 


Me-CCNU 130 mg/m? p.o. day 1 
FU 325 mg/m? 1 v. daily days 1-5 
FU 375 mg/m? 1v daily days 36—40 
Repeat chemotherapy cycle every 10 weeks for 80 weeks 
3 Surgery +chemo- and immunotherapy 
Me-CCNU and FU: the same as arm 2 
Levamisole 150 mg daily days 11-13, 25—27, 46—48, 60-62 
Repeat chemo-immunotherapy cycle every 10 weeks for 
80 weeks 


Me-CCNU, semustine or 1-(2-chloroethyl)-3-(4-methyl-cyclohexil-1- 
mtrosourea; FU, 5-fluorouracil 
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Table 2 Characteristics of the series in relation to treatment arms 








Treatment arm Total 
number of 
Variable S CT CT +IT patients Y df P 
Sex 
Male 44 45 49 138 1:925 2 0382 
Female 25 30 20 75 
Age (years) 
31-60 42 46 40 128 0-250 2 0882 
> 60 27 29 29 85 
Nodal status 
N- 33 30 26 89 1611 2 0:447 
N+ 36 45 43 124 
Invasion of the wall 
pT1 17 11 12 40 
pT2 23 26 21 70 3072 4 0-546 
pT3-4 29 38 36 103 
Size of primary tumour 
«3cm 25 12 19 56 
3-6 cm 24 34 24 82 9:179 4 0-057 
>6 cm 11 21 14 46 
Undetected 9 8 12 29 
Histological type 
Intestinal 44 49 39 132 
Diffuse 20 21 25 66 1-444 4 0:836 
Mixed 5 5 5 15 
Location of primary tumour 
Upper third 3 5 6 14 
Middle third 12 11 14 37 2 336 6 0 880 
Lower third 43 45 38 126 
Other 11 14 11 36 
Surgical treatment 
Total gastrectomy 7 7 12 26 
Subtotal gastrectomy 55 50 49 154 7 225 4 0-124 
Other 7 18 8 33 





S, surgery alone, CT, surgery + chemotherapy, CT + IT, surgery + chemo- and immunotherapy, N—, absence of involved regional nodes; N+, 
presence of involved regional nodes; pT1, invasion of the submucosa, pT2, invasion of the muscularis propria or the subserosa; pT3-4, invasion of the 


serosa or contiguous structures 


various patterns of reconstruction), provided that they were adequately 
documented Careful inspection of the ovaries, peritoneum and liver 
was recommended Lymph node dissection of first level nodes and 
omentectomy were mandatory, whereas splenectomy and distal pan- 
createctomy were optional. Non-radical operation as assessed macro- 
scopically or microscopically (tumour at the line of resection) as well as 
presence of distant metastases, even if resected, were reasons for 
disqualification. Histological type was categorized as intestinal, diffuse 
or mixed, and nodal status as either presence (N+) or absence (N—) 
of involved regional nodes. Invasion of the gastric wall was classified 
according to the 1978 TNM system?. 

Eligible patients were randomly allocated to one of the three 
treatments within 30 days from curative resection. During the first year, 
randomization, stratified by centre, was performed utilizing closed 
envelopes prepared by the data centre and distributed among partici- 
pating institutions Since 1978, randomization took place centrally, via 
telephone calls to the data centre. 

Adjuvant treatment was to be initiated within 45 days from surgical 
resection and a dose attenuation schedule for both Me-CCNU and FU 
was planned in the presence of haematological toxicity (white blood 
counts <4000/mm? and platelet counts «150000/mm?). 

Complete physical examination as well as biochemical tests were 
planned every 10 weeks for the first 2 years and every 20 weeks 
thereafter. Radiological examinations and other non-invasive pro- 
cedures were planned every 30 weeks. Criteria for recurrence Included 
documentation by histological evidence or by radiological evidence for 
lung and bone metastases. 

A total of 235 patients were entered into the study, but 22 were 
subsequently excluded because they did not fulfil eligibility criteria. Of 
the 213 evaluable patients, 69 were 1n arm 1 (surgery only; S), 75 in 
arm 2 (surgery plus chemotherapy; CT) and 69 in arm 3 (surgery plus 
chemo- and immunotherapy; CT --IT). Not all evaluable patients 
adhered to the planned follow-up timing and methods, mainly for 
psychological reasons, and this prevented adequate evaluation of 
disease-free survival. In patients not known to have died at the date 
of present analysis, median follow-up for the entire series was 81 months 
with some differences among the three treatment arms (80 months for 
S, 74 for CT and 81 for CT + IT, respectively). 


Br. J. Surg., Vol. 7b, No. 11, November 1988 


Statistical analyses 

All analyses were carried out according to the ‘intention to treat’ 
principle. The comparability of the three arms ın terms of clinical and 
histological features of patients was assessed by the y? test. 

Death from all causes was taken as the endpoint and survival was 
measured from the date of surgery. The product hmit method? was 
adopted to estimate survival curves 1n each arm. The null hypothesis 
concerning the differential effect of treatments was tested by the log-rank 
test!? before and after adjusting for known prognostic factors. In 
addition. Cox's multiple regression analysis!! was performed in order 
to gain a deeper insight into the role of the putative prognostic variables 
recorded. The regression coefficients have been estimated by maximum 
likelihood criterion and therr significance was tested by Wald's test!? 


Results 


Table 2 shows the main patient characteristics. Primary tumour 
was located in the lower third of the stomach in 126 of 213 
patients (59 percent) and the majority of patients (154 or 
72 per cent) were subjected to subtotal gastrectomy. At histol- 
ogy, 62percent of tumours were classified as intestinal. In 
addition, 124 patients (58 per cent) presented with involvement 
of the regional lymph nodes (N+) and wall invasion to and 
beyond the serosa (pT3-4) was documented in 48 per cent of 
patients. 

As far as treatment subgroups are concerned, there was a 
good balance with regard to sex, age, nodes, histological type, 
invasion of the wall and location of primary tumour, whereas 
size of primary tumour and surgical treatment were unevenly 
distributed (Table 2). 

Survival estimates of the three treatment groups are shown 
in Figure 1. As can be seen, the survival experience of the three 
subsets was almost superimposable during the entire follow-up 
and the 5-year survival rate was approximately 50 per cent for 
each treatment group (y?7=0-2044, P=0-9). It is worth 
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Cumulative probability 


12 24 
Patients at risk 
Surgery C-) 69 60 
Chemotherapy (—) 75 62 


Chemo-immunotherapy (---.) 69 59 





36 48 60 72 85 
Time (months) 

40 33* 29 22 13 
37 31 28 19 12 
35 31 30 23 12 


Figurel Survwal curves and estimates of patients at risk ın the three treatment groups (surgery only, surgery plus chemotherapy, and sw gery plus chemo- 


and immunotherapy) over the complete follow-up period 


Table 3 Overall univariate analysis 


Variable x df P 

Sex (male, female) 016 1 069 
Age (<60, >60) 205 1 0-15 
Nodal status (N+, N—) 2188 1 «0-0001 
Invasion of the wall (pT1, pT2, pT3-4) 2581 2 «0-0001 
Size of primary («3 cm, 3-6, > 6) 610 2 0047 
Histological type (intestinal, diffuse, mixed) 199 2 037 
Location (upper, middle, lower third, other) 2243 3 — «00001 


Table 4  Log-rank test and log-rank test adjusted for relevant prognostic 
factors 


Variable i d.f. P 

Treatment (arm 1, 2, 3) 020 2 090 

Treatment adjusted for 
Invasıon of the wall + nodes 028 2 087 
Invasion of the wall 025 2 0-88 
Nodal status 030 2 086 
Age 020 2 090 
Histological type 024 2 088 
Location of primary 0 43 2 080 
Size 070 2 070 


mentioning here that, as it will be reported later, major 
deviations from adjuvant treatment administration were 
documented. 

The univariate analysis which aimed to investigate the role 
of prognostic variables was carried out on the entire series of 
evaluable patients. The results are reported in Table 3. Regional 
nodal status, depth of wall invasion and location of primary 
tumour were the single factors which affected survival outcome. 

To investigate whether any clinical or histological variable 
could have affected overall treatment outcome, an adjusted 
procedure was utilized. Table 4 clearly shows that no treatment 
effect was evident even after adjustment for major prognostic 
variables. Since type of surgery was only moderately balanced 
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Table 5 Maximum likelihood estimate of coefficients (B) obtained by 
final model of Cox's regression analysis, their standard deviations and 
significance level of Wald's statistics 


Variable B s d. P 
Nodal status N— 0 

N+ 0-8342 02293 00003 
Wall invasion = pTI 0 

pT2 0-8383 04003 00362 

pT3-4 1-1385 03914 00036 
Location Upper third 0 

Lower third — 1-3948 0-3376 0000037 


Middle third — 1:3440 ©3955 00007 
Other —0 9305 03664 00111 


N—, absence of involved regional nodes, N+, presence of involved 
regional nodes 


within the three treatment subgroups, an analysis of treatment 
effect adjusted for surgery was also performed. The results 
clearly indicated that treatment outcome was not influenced 
by type of gastrectomy (y? = 0-63, d.f. = 2, P = 0-73). 

Cox's regression analysis was carried out by resorting to a 
backward procedure; all the independent variables were in- 
serted in the initial model and results concerning the final model 
are reported in Table 5. Regional lymph node involvement as 
well as degree of wall invasion beyond the mucosa adversely 
affected survival. Similarly, location of primary tumour in- 
fluenced final results, the upper third appearing to be the less 
favourable from a prognostic point of view. No other variable 
was found to be statistically significant. 


Treatment tolerance and follow-up 

In patients allocated to adjuvant treatments, bone marrow 
suppression was the dose-limiting toxicity and therapy had to 
be discontinued in 12 patients (CT 6; CT +IT 6). Two patients 
died from marrow aplasia: one had been allocated to CT 
3 months after surgery and the other to CT +IT 64 months after 
surgical resection. However, in the majority of cases adjuvant 
treatment had to be discontinued either because of patient 
refusal or because of the cautious attitude taken by the treating 
physicians. 
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Table 6 Current adjuvant trials in curatively resected gastric cancer 


GITSG?3 Curative No further treatment 
resection FU 325 mg/m? days 1-5 q 10 weeks 
and Me-CCNU 150 mg/m? p.o. 
day 1 repeated every 10 weeks 
VASOG!* Curative No further treatment 
resection FU 9 mg/kg 1.v. days 1—5 every 
7 weeks and Me-CCNU 4mg/kg 
day 1 repeated every 7 weeks 
ECOG} Curative No further treatment 
resection FU 325 mg/m? i.v. days 1-5 
FU 325 mg/m? i.v. days 36—40 and 
Me-CCNU 150 mg/m? p.o. day 1 
repeated every 10 weeks 
Schlag et al 16 Curative No further treatment 
resection FU 10 mg/kg i.v. days 1-5 


BCNU 40 mg/kg 1.v. days 1-5 
repeated every 8 weeks 


GITSG, Gastrointestinal Tumor Study Group; VASOG, Veterans 


Administration Surgical Oncology Group; ECOG, Eastern Coopera- 
tive Oncology Group, FU, 5-fluorouracil, Me-CCNU, semustine, 
BCNU, carrustine 


All patients receiving adjuvant therapy complained of 
gastrointestinal disturbances; in four of them (CT 3; CT + IT 
1) they were recorded as severe and necessitated discontinua- 
tion of treatment. Treatment was discontinued in another 12 
patients (CT 5; CT +IT 7) because of hepatitis or other 
concomitant diseases. Finally, 17 patients (CT 11; CT +IT 6) 
refused to complete the adjuvant programme mainly for 
psychological reasons. 

Overall, a total of 18 patients, including the 2 cases of 
marrow aplasia, died without clinical and radiological evidence 
of disease progression (S 2; CT 8; CT +IT 8). Autopsy was 
carried out 1n only one patient and showed tumour involvement 
of the pancreatic nodes. It ıs worth noting that many of these 
patients were aged over 60 years at the time of tumour diagnosis. 


Discussion 
The design of the present study was discussed among 
participating centres in 1976 and the trial was activated in 
March 1977. Adjuvant treatment was essentially based on a 
similar regimen to that reported by the ECOG group to have 
obtained improved results in advanced gastric cancer*. The fact 
that a nitrosourea derivative in association with an antimetabo- 
lite was effective in palliative treatment of advanced disease 
prompted many investigators to test similar combinations as 
adjuvant treatments following curative resections. Table 6 
illustrates the regimens utilized by other research groups. As 
can be seen, there are no major differences in the chemotherapy 
regimens compared with our own, even if in one study BCNU 
was utilized instead of Me-CCNU. Our findings are in agree- 
ment with those reported by VASOG, ECOG and a German 
trial!^7!6 and show no benefit on survival from the addition 
of adjuvant chemotherapy (with or without immunotherapy) 
to curative surgical resection. The only exception is the Gastro- 
intestinal Tumor Study Group (GITSG) who reported a 
statistically significant survival improvement favouring ad- 
juvant treatment after adjusting for important covariates!?. 
The results of the present study were not totally unexpected. 
First of all, in advanced disease subsequent studies failed to 
confirm the initial favourable remission rate and survival from 
combination chemotherapy with Me-CCNU and FU?. In 
addition, the initial studies which were activated around the 
1970s and utilized single agent chemotherapy showed some 
controversial] results. In fact, benefit from adjuvant chemo- 
therapy was essentially reported from Japanese studies and it 
should be kept in mind that diagnosis of stomach cancer in 
Japan is generally made at an earlier stage than in western 
countries so that a different biological behaviour cannot be 
entirely ruled out?. 
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Levamisole, having been used in a variety of solid tumours, 
is no longer employed essentially because long-term results have 
failed to substantiate favourable preliminary findings. Our 
experience confirms the lack of effect from levamisole when 
administered in combination with adjuvant chemotherapy. 

In the light of present results, chemotherapy with Me-CCNU 
and FU cannot be recommended as adjuvant treatment in 
gastric cancer!’. In addition, the chemotherapy regimen as 
administered ın this protocol caused clinically important patient 
discomfort and two patients died from bone marrow aplasia. 
It should be noted that nitrosoureas, particularly Me-CCNU, 
may potentially induce leukaemia. Boice et al.!? evaluated the 
risk of leukaemia complications in patients with gastrointestinal 
cancer who were treated in nine randomized clinical trials and 
documented 17 leukaemic disorders among 2067 patients given 
Me-CCNU as adjuvant therapy, but 1n only 1 of 1566 patients 
given a non-nitrosourea therapy. 

Despite the fact that regimens with Me-CCNU and FU 
cannot be recommended for adjuvant treatment in patients with 
gastric cancer, it should be remembered that approximately 
50 per cent of our patients died within 5 years from curative 
surgical resection. Therefore, some form of adjuvant treatment, 
either a different regimen or an alternative modality, is needed 
to improve disease-free and overall survival. Current adjuvant 
studies utilize Adriamycint-containing regimens but definitive 
results are not yet available’®. Future trials should also be 
designed after identification of high risk patients. In fact, 
multivariate analysis of our present series has mainly confirmed 
previous findings from a retrospective evaluation carried out 
on a historical group of 400 patients subjected to curative 
resection at the Istituto Nazionale Tumori of Milan??. Regional 
lymph node status, depth of wall invasion at histology and 
location of primary tumour were able to affect survival irrespec- 
tive of adjuvant therapy. Adequate identification of patients 
curable by surgery alone will result in sparing unnecessary and 
potentially toxic treatments. In patients not curable by surgery, 
future trials should include potentially more effective drugs or 
new routes of drug administration (e.g intraperitoneal ad- 
ministration) or alternative treatment modalities. In addition, 
adjuvant trials following curative resections of gastric cancer 
should include a no-treatment control as well as careful surgical 
and pathological staging. 
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Gastroenterology is a specialty which particularly lends itself 
to a multidisciplinary approach!. Working in a district general 
hospital with a modest catchment population of approximately 
190000, the creation of a fully integrated 1n-patient unit for 
gastroenterological problems seemed an unrealistic proposition 
and our local solution at the beginning of 1973 was to launch 
a combined consultative out-patient clinic for gastroentero- 
logical problems with contributions from physician, surgeon 
and radiologist. This required nothing for its establishment 
other than the enthusiasm and co-operation of all parties and 
the project was made easier by the fact that the physician and 
surgeon already had a simultaneous out-patient clinic. Referrals 
were sought from both general practitioners and within the 
hospital, the main aim being to improve clinical management 
by minimizing the number of hospital visits the patient had to 
make, planning an appropriate sequence of investigations, and 
adding the patient's name directly to the waiting list if surgery 
seemed appropriate. The clinic is now held three times a month. 
Each patient is seen by either the physician or the surgeon both 
working from the same consulting suite, although the initial 
clerking is often done by the junior staff. Particular emphasis 
1s placed on thorough clinical assessment in order to make a 
working diagnosis with the minimum of specialized 1nvestiga- 
tions. At the end of the morning the clinical staff are joined by 
a radiologist for a joint discussion, each case being presented 
and available X-rays reviewed. A provisional diagnosis is 
suggested and a combined decision 1s then made about an 
appropriate course of action. 

Additional clinic benefits have been the establishment of a 
data base which has been used frequently for clinically oriented 
research projects and the clinic session, although essentially a 
service commitment, has proved to have a very useful educa- 
tional value which the junior staff (surgical and medical) have 
much appreciated 

An account of the clinic's operation and analysis of the first 
year's workload was reported in 1975?; since then referrals have 
continued unabated. We have recently completed an analysis 
of new patients seen in the combined gastroenterology clinic 
for the 12-year period 1973-1984? and using this data we were 
interested to assess the impact of the workload on the clinic 
surgeon (one of a team of four general surgeons at the 
Cumberland Infirmary) and to identify any trends and changes 
in surgical practice. 


Patients and methods 


All new referrals seen in the combined gastroenterology clinic for the 
12-year period 1973-1984 have been included. There has been no 
significant change in the population size served by the district (190 000) 
and no major alteration In referral pattern during this time. Likewise 
the number of general surgeons at the Cumberland Infirmary has 
remained constant. Details of the patients age, sex, diagnoses and 
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increased and the logistical implications are considered. Trends for the 
common diagnoses encountered are discussed and the educational benefit 
of the clinic is stressed. 


Keywords: Gastroenterology, combined clinic, surgical aspects 


whether or not surgical intervention was required have been obtained 
from the diagnostic index maintained since the clinic’s inception The 
final diagnosis has been taken as that made after appropriate investiga- 
tions and follow-up have been completed. 


Results 


A total of 4362 patients have been seen during the 12-year 
period (2346 females and 2016 males). The average age was 52 
years (range 10—95 years). The number of patients in each 
diagnostic category for successive 4-year periods is shown in 
Table 1. Because more than one diagnosis is recorded when a 
patient with multiple pathology 1s encountered, the total 
number of patients with each diagnosis recorded is greater than 
the total number of patients referred 

The operation rate has fallen steadily from >35 percent in 
1973 to 20 percent in 1984 (Figure 1) while the percentage of 
patients aged 65 years and over subjected to surgery has 
gradually increased. The reduction in operation rate has largely 
been accounted for by the decline in surgery for duodenal 
ulceration, gastro-oesophageal reflux and hiatus hernia, and 
diverticular disease of the colon 

The number of cases of biliary tract disease has fluctuated 
but the percentage operated on has remained high, only falling 
below 80 per cent in 2 of the 12 years, thus making biliary tract 
disease (and gallstones in particular) the biggest single 
contributor to the surgical workload over the survey period. 

Carcinoma of the stomach and oesophagus accounted for 
2 per cent of total cases and 74 per cent of these underwent 
surgery. Colorectal carcinoma accounted for 3 per cent of 
cases, 94 per cent being subjected to operation. Including 
carcmoma of the pancreas, a total of 228 patients with 
gastrointestinal malignancy were referred, 192 (84 percent) 
being subjected to surgery. Of those undergoing surgical inter- 
vention for malignancy 52 per cent were aged 65 years or over, 
emphasizing the contribution of the elderly to the surgical 
workload. 

Idiopathic proctocolitis accounted for 3 per cent of cases 
with only 4 percent undergoing surgery and little change in 
referral pattern or operation rate is apparent over the 12-year 
period. Crohn's disease accounted for « 1 per cent of cases but 
Just over half underwent surgery at some stage. 

It should be noted that the largest single diagnostic group 
was disturbances of gastrointestinal function, comprising 33 
per cent of total referrals. As expected these patients made a 
negligible contribution to the surgical workload. 


Discussion 


The gradual fall 1n operation rate of patients referred to 
the gastroenterology clinic during the survey period has not 
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Table 1 Diagnostic breakdown and number undergoing surgical intervention for successwe 4-year periods 





Years 1973-76 1977-80 1981-84 Grand total 
Patients (n = 1546) (n = 1297) (n = 1519) (n = 4362) 
Surgical Surgical Surgical Surgical 
No of inter- No. of inter- No of inter- No. of Inter- 

Diagnostic category referrals vention referrals vention referrals vention referrals vention 
Oesophageal 

Gastro-oesophageal reflux 142 41 177 34 183 30 502 105 

Carcinoma 9 5 9 7 12 6 30 18 

Achalasia 2 2 2 2 1 1 5 5 
Gastric lesions 

Benign ulcer 47 13 52 20 49 11 148 44 

Carcinoma (including lymphoma) 31 27 20 16 23 16 74 59 

Combined GU + DU 17 13 13 6 12 7 42 26 
Duodenal ulcer 253 148 156 65 159 55 568 268 

Dyspepsia after previous gastric surgery 55 8 44 6 62 5 161 19 
Functional dyspepsia 201 2 173 1 157 0 531 3 
Biliary tract disease 170 151 117 101 141 112 428 364 
Pancreatic disease 

Chronic pancreatitis 9 3 5 4 5 2 19 9 

Carcinoma 5 4 0 0 3 2 8 6 
Coeliac disease 5 0 0 0 2 0 7 0 
Crohn’s disease 

Small gut 4 4 2 0 7 3 13 7 

Colonic 8 7 6 1 0 0 14 8 

Combined 4 3 2 1 3 1 9 5 
Colorectal disorders 

Carcinoma 38 36 30 28 48 45 116 109 

Diverticular disease 101 16 115 12 144 5 360 33 

Proctocolitis 52 4 44 2 44 0 140 6 

Irritable bowel syndrome 214 4 189 2 241 0 644 6 

Simple constipation 43 1 44 0 27 0 114 1 
Anal lesions 26 4 55 10 73 16 154 30 
Psychiatric disorders 111 0 54 0 33 0 198 0 
Miscellaneous 

Gastroenterological 96 10 100 15 142 30 338 55 

Non-gastroenterological 70 8 52 6 75 14 197 28 
Drugs 12 0 11 0 15 0 38 0 
Alcohol 28 0 26 0 28 0 82 0 


GU, gastric ulcer; DU, duodenal ulcer 
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Figure 1 Percentage of total referrals subjected to surgery 


resulted in any lessening of the overall workload of the clinic 
surgeon. In addition to his gastroenterology clinic involvement 
he has also taken his full share of emergency admissions, run 
general surgical clinics in which he also saw gastroenterology 
patients and dealt with inter-hospital referrals. It should also 
be emphasized that the combined gastroenterology clinic serves 
as a ‘trouble-shooting forum’ for the general practitioner and 
the more obvious and potentially urgent gastrointestinal prob- 
lems are sometimes admitted directly to the ward, bypassing 
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the clinic and thus being excluded from the diagnostic 1ndex. 
This applies particularly to rapidly progressive dysphagia due 
to upper gastrointestinal malignancy (accounting for approxi- 
mately six patients a year over the last 3 years) so that patients 
with carcinoma of the oesophagus or stomach are slightly 
under-represented in the diagnostic breakdown. 

Despite this gradual fall in operation rate, the combined 
gastroenterology clinic still makes a very significant contribu- 
tion to the surgical workload. Surgery for gastrointestinal 
malignancy, in particular, 1s time consuming, requiring careful 
pre- and postoperative assessment and in addition the age of 
the patients contributed to an increasingly heavy burden for 
the nursing staff and also delayed throughput. Also the amount 
of theatre time required for resection procedures has led to an 
mevitable build up of the waiting lists for less urgent surgical 
problems. 

The increasing age of the patients referred to the clinic has 
caused concern with respect to nurse staffing levels 1n the clinic 
itself and in the surgical wards, and has led to logistical 
problems in the radiology department. During the survey 
period the number of patients referred aged 65 years and over 
was 1061 (636 females, 425 males), comprising 24 percent of 
the total referrals The diagnostic categories in which elderly 
patients had an increased representation were gastrointestinal 
malignancy (oesophagus, stomach, pancreas and colorectum) 
and diverticular disease of the colon. Conditions which were 
seen with approximately the same frequency in the elderly 
population as in the total referral group included gastro- 
oesophageal reflux, gastric ulceration and biliary tract disease. 
The diagnostic categories 1n which the elderly were strikingly 
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less frequently represented in the total population group 
comprised functional gastrointestinal problems. This group 
included patients with functional dyspepsia and the irritable 
bowel syndrome but simple constipation was an exception in 
that it had an increased representation. The percentage of the 
elderly groups submitted to surgical intervention did not differ 
from the total population studied. 

The surgical trends identified confirm the previously held 
impression that fewer patients with duodenal ulceration have 
been subjected to elective surgical intervention during the 
survey period and fewer patients with this diagnosis are referred. 
This may reflect a higher standard of general practitioner 
training and greater availability of open access diagnostic 
facilities. Likewise the declining operation rate may have been 
accelerated by the introduction of H, antagonists, although the 
trend had already been set before their introduction. The figures 
show our conservative approach to gastro-oesophageal reflux 
and conversely the tendency to treat gallstones surgically, with 
medical therapy as yet contributing very little 1n this field. 
Patients referred with diverticular disease of the colon have 
rarely needed elective surgical intervention and likewise 96 
percent of those referred with proctocolitis were successfully 
managed medically. 

The broad case mix referred to our integrated medico- 
surgical gastroenterology clinic has been appreciated by the 
Junior surgical staff. Senior registrars, registrars and senior 
house officers have been involved over the years and have 
realised the importance of a thorough clinical assessment 
including social, drug and alcohol histories They have become 
aware of the high incidence of functional gastroenterological 
problems and the importance of age, the incidence of organic 
disease increasing sharply in the older age group. The junior 
staff attending from the medical department have had a much 
greater exposure to surgical gastroenterology than they would 
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have obtamed from attending exclusively ‘medical’ gastro- 
enterology clinics. 

The continued attendance of a radiologist during the patient 
discussion has been of great benefit to review the results of 
previous radiological procedures and to plan an appropriate 
sequence of further investigations if necessary. The presence of 
a physician may lead to the avoidance of unnecessary surgery 
and conversely he can be stopped from procrastinating when 
surgical intervention is patently necessary. 

In conclusion, there would seem to be no losers from the 
introduction of this venture. The patients undoubtedly benefit 
from a firm plan of action being drawn up at their first visit 
with a consequent acceleration of the diagnostic process. The 
attempt to reduce the times a patient has to return to hospital 
is particularly important in a predominantly rural area such 
as ours where long distances may be involved as public 
transport is at a premium and ambulance journeys are 
expensive. 
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Total duodenal diversion in the 
treatment of complicated peptic 
oesophagitis 


Total duodenal diversion (TDD) has been carried out in 59 patients with 
complicated forms of peptic oesophagitis (acquired short oesophagus, 
columnar lined oesophagus, previous oesophagogastric surgery, stenosis). 
A standard procedure (truncal vagotomy, antrectomy and gastrojejunal 
anatomosis using a 70 cm Roux-en-Y loop) was performed in 41 patients, 
and some technical adjustments were required in 18 patients previously 
operated on. One patient died from postoperative pulmonary embolism. 
Bowel movements were resumed before the fifth postoperative day in 
93 per cent of patients (54/59). Early postoperative complications 
(gastroparesis, 5; fistula, 1; subsequent operation, 1) occurred in 
12 per cent of patients. Stabilization of the oesophagitis was achieved 
in less than 3 months in 95 per cent of cases (55/58). There were two 
cases of regression of columnar lined oesophagus. A 3-h postprandial 
pH assessment showed that the reflux had been controlled in 92 per cent 
of cases (47/51). One patient who still had an acid reflux died 
subsequently of a perforated oesophageal ulcer. Three anastomotic 
ulcers occurred in eight patients who did not have vagotomy. Digestive 
side-effects have been observed in nine patients, but only in one case were 
they crippling. Our results suggest that TDD is a suitable form of 
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Vagotomy and antrectomy is an effective method of reducing 
gastric acid secretion, and when combined with a Roux-en-Y 
gastrojejunal anastomosis, biliary and pancreatic secretions are 
diverted away from the stomach. This procedure of total 
duodenal diversion (TDD) also has an indirect benefit on 
gastro-oesophageal reflux and was first tried for the treatment 
of oesophagitis induced by alkaline reflux following proximal 
oesophagogastrectomy!. Its indications have been extended to 
the treatment of complicated forms of oesophagitis, where it 1s 
an alternative to an antireflux procedure or oesophagogastric 
resection. The present study sets out the results of a series of 
59 TDD operations and defines the indications of the technique. 


Patients and methods 


Patients 


Between 1 January 1979 and 31 December 1986, 103 patients were 
operated on 1n our unit for complicated forms of peptic oesophagitis 
The complications arose because of the severity of the oesophageal 
lesion (stenosis, ulcer, acquired short oesophagus, columnar lined 
oesophagus) or because of previous surgery (Heller's myotomy, 
oesophagogastric resection, or surgery for hiatal hernia). Of the 103 
patients 59 (45 men and 14 women) aged from 25 to 70 years were 
treated by TDD. The type of lesions present 1n these patients is shown 
in Table 1. In 33 cases there had been a previous surgical procedure 
In the case of hiatal repair, all patients had had two or three operations 
and TDD was performed when, after intra-operative evaluation, it was 
not possible to perform a satisfactory antireflux procedure. We did not 
perform TDD simply for recurrence of oesophagitis following a primary 
hiatal hernia repair. In our experience such recurrence was associated 
with a technical deficiency and it was possible to do a further antireflux 
procedure. Oesophageal stenosis was graded by the ability to pass an 
endoscope of 9 or 11 mm in diameter. Our definition of acquired short 
oesophagus is based on an intra-operative diagnosis when the oesophago- 
gastric junction cannot be brought down sufficiently 1nto the abdomen 
to perform an effective fundoplication. Of the 21 patients with columnar 
lined oesophagus (i.e. circumferential columnar epithelium extending 
for more than 3 cm) without dysplasia who were operated on by TDD, 
haematemesis had been observed in two patients with Barrett ulcers and 
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in one with an oesophageal ulcer following a proximal oesophago- 
gastrectomy. 

A pre-operative pH study was performed 1n 41 patients Oesophageal 
pH was recorded continuously during 3 h after a test meal Patients 
were in a sitting position during the first and third hour and in a supine 
position during the second hour. Results were expressed quantitatively 
by a score based on the duration and severity of reflux periods, the 
normal value of the score was «90 (References 2 and 3) 


Methods 

The operation was performed through an abdominal approach and 
involved truncal vagotomy and antrectomy, with resection of the 
mobile section of the first part of the duodenum, and of the stomach 
below a vertical hne extended from the angle of the lesser curvature. 
The duodenal stump was closed using a stapler An end-to-side gastro- 
jejunal anastomosis was then constructed using a 70cm Roux-en-Y 
loop (except in one case 1n which an end-to-end anastomosis was used). 


Table 1 Nature of lesions and previous operations in 59 patients 
undergoing total duodenal diversion 


No of patients 


Stricture (length) 


«9 mm 6 
9-11 mm 9 
>11 mm 6 
Acquired short oesophagus 7 
Columnar lined oesophagus 21 
Previous oesophagogastric surgery 
Antireflux surgery 16 
Heller’s myotomy 10 
Oesophagogastric resection 5 
Vagotomy-pyloroplasty 1 
Vagotomy-antrectomy 1 
Total 82* 


*Some patients had two or more associated causes for complicated 
peptic oesophagitis 
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Whenever technically possible, the diaphragmatic crura were sutured 
together behind the oesophagus using non-absorbable material. This 
standard procedure was carried out ın 41 cases. In 33 patients sutures 
were placed between the left side of the oesophagus and the fundus of 
the stomach. À more extensive antireflux manoeuvre was used in eight 
patients. Various technical modifications were used in the remaining 
18 patients, namely: vagotomy through a left thoracotomy because of 
a previous Heller's procedure (n— 3); two-thirds gastrectomy in place 
of vagotomy and antrectomy after a Heller's myotomy (n — 7) and after 
a previous vagotomy-antrectomy (n=1), and antrectomy alone when 
vagotomy had been performed previously (n— 7). A nasogastric tube 
was inserted in all cases. On the seventh postoperative day, all patients 
were submitted to a radiological study using a water-soluble contrast 
medium to assess gastric emptying. In patients with stenosis, pre- 
operative (n — 13) and/or peroperative (n = 13) dilatations using bougies 
were used in conjunction with TDD Long-term surveillance was 
focused on the evolution of the oesophagitis and on any digestive 
disturbances (gastric emptying, diarrhoea, dumping) Three months 
after TDD, all patients were submitted to a barium meal examination 
and endoscopy. All patients with more than a 1-year follow-up had a 
second endoscopy Postprandial 3-h pH monitoring was performed in 
5] patients, between the third and sixth month after TDD 

In cases with a columnar lined oesophagus, endoscopy was repeated 
at least once a year, with assessment of the length of the lesion and 
multiple biopsy 


Results 


The follow-up period ranged from 6 to 96 months (mean 
36 months). One patient (2 percent) with a columnar lined 
oesophagus died in the postoperative period from pulmonary 
embolism, confirmed by autopsy One other patient treated for 
major acid reflux following proximal oesophagogastric resection 
by left thoracotomy with an intrathoracic anastomosis died 
18 months after TDD because of perforation of a peptic ulcer 
of the thoracic part of the oesophagus. The serum gastrin level 
was normal, but no secretion tests were performed. 

Early complications occurred in seven patients (12 per cent). 
One minor duodenal fistula healed without further procedure. 
Bowel action recovered before the fifth postoperative day, 
except in five patients in whom gastric paresis led to prolonged 
(7-30 days) gastric suction. The patient with the end-to-end 
gastrojejunal anastomosis required reoperation 3 months later 
for gastrojejunal intussusception. 

Heartburn disappeared completely in ali patients after the 
immediate postoperative period. In the 21 patients with 
stenosis, dysphagia was cured without recourse to postoperative 
dilatation in 18 cases, and following one session of dilatation 
in 2. One patient with a narrow (less than 9 mm) stenosis had to 
be submitted to six dilatation sessions. No patient complained 
of biliary vomiting. Endoscopy showed that peptic oesophagitis, 
whatever its initial severity, healed within 3 months, except in 
2 patients (3-5 per cent of 57 surviving patients) in whom 
ulceration was still found in the last centimetres of the 
oesophagus. One of these patients had undergone a gastrectomy 
without vagotomy following a Heller’s procedure. The other 
patient had already undergone operation on four occasions and 
had been treated by antrectomy without vagotomy. The two 
patients with Barrett ulcers and the one patient with 
oesophageal ulceration which had induced pre-operative 
haemorrhage all showed ulcer healing. Endoscopy showed no 
bile in the gastric stump of all patients and the mucosa was pink 
with no sign of inflammation. Among the 21 patients with 
columnar lined oesophagus, two cases of regression were 
observed although dysplasia or adenocarcinoma was not noted. 

The mean score of pre-operative pH studies was 180 (range 
110-888). The findings of 51 postoperative pH studies were as 
follows: «90 in 40 patients (78 per cent); >90 and «120 in 7 
patients, but without the pH falling below 4 and without reflux 
episodes of more than 5 min (oesophageal clearance was altered 
in 2 of these patients); and > 500 in 4 patients. Three of these 
last few patients had been treated by a two-thirds gastrectomy 
without vagotomy following a Heller's myotomy and oeso- 
phageal clearance was altered in two of them. Finally, acid 
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reflux had been present in the deceased patient mentioned 
above. In the subgroup of eight patients who underwent an 
antireflux procedure in conjunction with TDD, seven 
postoperative pH studies were performed and always showed a 
score of <90. 

Significant late complications were observed in 4 of the 57 
patients (7 per cent). An anastomotic ulcer occurred in three of 
the seven patients submitted to gastric resection without 
vagotomy, following a Heller’s procedure. Gastrointestinal 
sequelae were crippling in one patient (2 per cent) who had been 
treated for oesophagitis (following a Heller’s procedure) by 
gastrectomy without vagotomy, and who is still complaining 
of gastric fullness and dumping 17 months after TDD. Other 
minor difficulties were observed in eight patients: moderate 
dumping was noted in two cases; disordered gastric emptying, 
customary during the first 3 postoperative months, persisted 
for over a year in five cases (9 per cent); and one patient had 
irregular bouts of postprandial diarrhoea 34 months after TDD. 

The overall failure rate was thus 22 per cent excluding the 
minor late sequelae. At the end of the current follow-up, 45 of 
the 59 patients (76 per cent) remain totally asymptomatic. 


Discussion 

In this series of 59 patients with complicated forms of peptic 
oesophagitis, TDD provided a rapid and stable regression of 
the oesophagitis without major digestive dysfunction in most 
cases. The low postoperative mortality and morbidity rate 1s 
in keeping with that noted in several publications^?. The main 
early postoperative problem ıs gastroparesis although this is 
usually temporary??? and significant dumping 1s rare%:13,14_ 
The rerouting of food from the duodenum and proximal 
jejunum may be implicated when dumping occurs and the 
incidence of the dumping syndrome may be related to the 
length of the Roux-en-Y loop! 5. Diarrhoea is seldom noted, and 
may be related more to the vagotomy than to microbial 
contamination of the afferent loop or the stump of the Roux-en- 
Y loop!$. Healing of oesophagitis, with scarring of ulceration, is 
usually achieved within a few months of TDD as the operation 
significantly reduces the various components of reflux, namely 
acid secretion, bile and pancreatic juice!?18 The acid 
component of the reflux has been shown to be reduced by our 
pH study, while no bile was found in the gastric stump on 
endoscopy. We feel that a 70cm loop is necessary to avoid 
biliary and pancreatic reflux19:20_ The stability of the results in 
terms of gastro-oesphageal reflux is a marked advantage of the 
procedure when compared with fundoplication and Collis 
gastroplasty?:7:1421. 

After several hiatal repairs, local conditions prevent the 
performance of an efficient antireflux procedure or make for 
difficulties in the approach of the oesophagogastric junction. 
Thus we consider TDD preferable, on the one hand, to a further 
fundoplication with vagotomy and pyloroplasty and, on the 
other, to an intrathoracic fundoplicaton!*??. It has a lower 
morbidity than the Nissen-type transabdominal fundoplication 
In patients who have already undergone previous operations, 
and its results in terms of gastro-oesophageal reflux are better??. 
In cases of reflux following a Heller's myotomy, TDD avoids 
approaching the hiatal area and obviates the risk of tearing the 
oesophagus, which may be vulnerable if involved by oesophagitis. 

When truncal vagotomy is not practicable through the 
abdominal approach, a transthoracic or transdiaphragmatic 
vagotomy seems to be preferable to a more extensive gastric 
resection?*?5, Without vagotomy, the incidence of anastomotic 
ulceration may reach 20 per cent^9:2627, 

TDD is particularly indicated for the treatment of gastro- 
oesophageal reflux following oesophagogastric resection, all the 
more because the reflux may be mixed or alkaline following 
pyloroplasty. It avoids a total gastrectomy or coloplasty??. The 
antrectomy must then be done, sparing the blood vessels of 
the greater curvature in order to ensure vascularization of the 
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gastric stump??. Like other authors, we have not encountered 
gastric necrosis?^ although a simplified pyloric bypass technique 
without gastric resection has been described in cases with 
alkaline reflux to reduce that risk?? TDD also allows the 
treatment of reflux when oesophagogastric resection has been 
carried out with colonic interposition, especially in cases of 
anastomotic cologastric ulceration. Since a shortened oeso- 
phagus binds the cardia inside the thorax, reconstruction of 
an abdominal oesophagus and abdominal fundoplication 1s 
impossible in such cases. The intrathoracic Nissen fundoph- 
cation carries significant morbidity, notably gastric perforation 
with its reported mortality rate of 50percent?!-?^, This 
complication is a major factor when considering that procedure 
which, nevertheless, has an 80 per cent success rate??. Extensive 
transthoracic dissection of the oesophagus associated with an 
antireffux procedure has a high rate of recurrence which is 
difficult to treat??. We have no experience with the Collis 
gastroplasty, which 1s credited with good results in 80 per cent 
of cases of gastro-oesophageal reflux although the long-term 
persistence of these results is not confirmed?! All of these 
procedures involve a thoracotomy and diaphragmatic incision. 
In our experience, the quality and stability of the results of 
TDD in the treatment of acquired short oesophagus lead us to 
continue to use it, rather than resort to a gastric muff on the 
upper part of the stomach or a Collis procedure carried out 
through an abdominal approach?"??, 

The regression of columnar lined oesophagus following an 
antireflux procedure is still a matter for discussion The quality 
and persistence of our early results with TDD^? led us to 
treat our current 21 patients in this way Our results to date 
do not allow us to recommend the policy unreservedly though 
gastro-oesophageal relux is more severe in such patients*!. The 
reduction of risk of adenocarcinoma following TDD has not 
been assessed 1n the literature and further data are required. 

Within the spectrum of complicated peptic oesophagitis, 
stenosis was not in itself an indication for TDD We reserve 
TDD for patients with dilatable stenoses in whom the cardia 
cannot belowered A dilatable stenosis with a lowerable cardia 
should be treated in our view by partial posterior fundoplication 
through an abdominal approach, combined with dilatation. 
Persistent peptic ulcer and stenosis resistant to dilatation are 
indications for oesophagogastric resection. While we do not 
feel that TDD is indicated as an initial procedure for the 
treatment of gastro-oesophageal reflux, it is of interest that a 
randomized prospective study suggests that TDD gives better 
results than the Nissen procedure in cases of uncomplicated 
oesophagitis*? 
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Serious life-threatening bleeding from oesophagitis is un- 
common although chronic iron deficiency anaemia may develop. 
Oesophagitis is usually attributed to reflux of gastric acid owing 
to failure of the lower oesphageal sphincter, which may be 
associated with an hiatus hernia or brought about by the 
presence of a nasogastric tube. When haemorrhagic oesophagitis 
occurs in a ventilated patient following abdominal surgery and 
prolonged ileus, management can be difficult. Administration 
of H,-receptor antagonists may be of benefit, but little help is 
gained by antacids or liquorice extracts passed down the 
nasogastric tube 

We report a case in which a new technique was used in 
management, that has not to our knowledge been previously 
described. 


Case report 


A 60-year-old man underwent laparotomy for small bowel obstruction 
where some 50cm of ileum was found to be gangrenous and was 
resected. His postoperative course was complicated by gross sepsis, 
renal failure and prolonged ileus He required ventilatory support. Ten 
days postoperatively he developed persistent upper gastrointestinal 
baemorrhage to the extent that on occasions fresh blood and large 
clots were welling up 1nto his pharynx. At endoscopy bleeding was 
found to be coming from a very severe, ulcerative, haemorrhagic 
oesophagitis 

Despite having been on intravenous H,-receptor antagonist therapy, 
and changing his standard 14FG Ryles tube for a fine 6FG ‘Silk’ feeding 
tube down which was passed De-Nol (Brocades Ltd, UK. tripotassium 
di-citrato bismuthate) liquid, he continued to bleed. Repeat endoscopy 
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Figure 1 Sengstaken-Blakemore tube showing the sheets of collagen 
haemostatic felt encircling the oesophageal balloon 


revealed further progression of his oesophagitis It was felt that injecting 
sclerosant would not be of benefit and might exacerbate the condition. 
Similarly, standard balloon tamponade by Sengstaken-Blakemore tube 
might result in further ulceration and sloughing of the oesophageal 
epithelium 

In order to apply a haemostatic agent to the bleeding areas, two 
10x 12cm sheets of collagen haemostatic felt (COLLASTYPT, B. 
Braun Melsungen AG) were rolled around the deflated oesophageal 
balloon of a Sengstaken-Blakemore tube and secured wth 3/0 plain 
catgut (Figure 1). The ensemble was coated liberally with K-Y Jelly 
(Johnson and Johnson Ltd, UK) and passed orally so that the 40cm 
mark was level with the incisor teeth. Approximately 30 ml of air was 
introduced into the oesophageal balloon to bring the collagen into 
contact with the oesophageal wall. 

After 72 h, at which time 1t was felt that the catgut ties should have 
dissolved and the collagen should have been absorbed, the tube was 
withdrawn with no sign of collagen, catgut or bleeding. Despite a 
protracted stay in the intensive care unit, the patient showed no signs 
of further gastrointestinal haemorrhage. 
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Death from undiagnosed peptic 


ulcer complications: a continuing 
challenge 


A 10-year study of all 9653 autopsies performed in the Plymouth Health 
District, UK from 1977 to 1986 revealed 154 patients who died from 
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undiagnosed peptic ulcer complications. In all, 118 of these patients died 
suddenly at home and 36 died in hospital. Most patients were elderly 
although 47 were under 70 years and 2 were under 50 years of age. Anti- 
inflammatory drugs were being used by 81 of these patients, an incidence 
of 60 per cent where full drug histories were available. Women who died 
were much more likely to be using these drugs than men. This study 
emphasizes the hitherto unrecognized importance of death from 
undiagnosed peptic ulcer disease and further highlights the potential risk 
of non-steroidal anti-inflammatory drug use. 


UK Kerwords: Peptic ulceration, sudden deaths, anti-inflammatory drugs 


Peptic ulceration remains a significant cause of mortality in 
England and Wales, being responsible for nearly 50000 deaths 
in the last 10 years!. While most deaths from bleeding or 
perforated ulcer occur in hospital, recent reports have 


demonstrated the hitherto unrecognized importance of sudden: 


at-home deaths?-*. Non-steroidal anti-inflammatory drugs 
(NSAIDs) have been associated with peptic ulcer 
complications?-!? and it has been suggested that a large 
proportion of peptic ulcer deaths are related to NSAID use?. 

The aim of this study was primarily to determine the 
importance of death from  undiagnosed  peptic ulcer 
complications in a given area and secondly to determine the 
relationship of these deaths to NSAID use. 


Patients and methods 


This study 1s based on an analysis of all patients undergoing autopsy 1n 
the Plymouth Health District, UK ın the 10 years 1977-87 inclusive. 
The population remained steady at 412000 over this time (Office of 
Population Censuses and Surveys) The autopsies studied included all 
6414 coroner's (5782 out-of-hospital and 632 in-hospital deaths) and 
3239 hospital post mortems performed in this period. During this 10- 
year period approximately 51000 patients died in the Plymouth area: 
180001n hospital and 33 000at home Thus, 3871 of 18 000 (21:5 per cent) 
hospital deaths and 5782 of 33000 (175 percent) home deaths 
underwent autopsy Those patients where the cause of death was 
considered by the pathologist to be from bleeding or perforated benign 
peptic ulcer were studied further All autopsy reports were closely 
scrutinized by the authors and the nature of the uker and complication 
was recorded, as was information on other significant medical disease. 

Patients who died suddenly at home all underwent coroner's 
autopsy and in these cases a drug and medical history was obtained 
whenever possible from the general practitioner records (Devon Family 
Practitioner Committee) or from the coroner's own records. Particular 
reference was made to the use of NSAIDs and this excluded the use of 
aspirin. No attempt was made to determine the dosage or length of time 
of use of NSAIDs for at-home deaths. Patients who died in hospital 
underwent either a coroner's or hospital autopsy and in these cases 
hospital case records were examined to obtain a drug and medical 
history 

Only those patients who died from unsuspected peptic ulcer 
complications, after careful scrutiny of hospital and general practitioner 
records, were included in this report. Statistical analysis, where 
indicated, was by means of y? test. 
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Results 


Analysis of all autopsy reports revealed 118 at-home deaths and 
36 hospital deaths from unsuspected peptic ulcer complications. 
The number of patients from each year of the study 1s shown in 
Table 1. Of the 118 at-home deaths 66 were women (median age 
77, range 54-94) and 52 men (median age 73, range 46-93). Of 
the 36 hospital deaths 16 were women (median age 80, range 62— 
85) and 20 men (median age 72, range 65-91). Of the patients 
who died at home 38 were under the age of 70 years and 2 were 
under 50 years. Nine patients who died in hospital were under 
70 years. Ten patients who died at home and six who died in 
hospital had co-existent carcinomatosis, although the final 
cause of death was a peptic ulcer complication. 

The sites of peptic ulceration and complication for at-home 
and hospital deaths are shown in Table 2. The use of NSAIDs by 
these patients is shown in Table 1. Accurate records were not 
always available for at-home deaths and this was particularly so 
in the 1977-81 period when many had been destroyed. Of the 
118 patients who died at home 61 (51:7 per cent) were using a 
NSAID and in 15 (12-7 per cent) cases no information on drug 
use was available. NSAIDs were therefore being used by 
59 2 per cent of patients in whom a drug history was obtained. 
Similarly of the 36 patients who died in hospital 20 (56 per cent) 
were using NSAID and in 4 (11 per cent) cases no drug history 
could be found. NSAIDs were therefore being used by 
62 per cent of patients in whom a drug history was available. 
For patients who died at home, NSAIDs were prescribed for 
rheumatoid arthritis ın 14, oesto-arthritis in 21, other 
‘rheumatic’ conditions in 10 and for no obvious reason ın 16. 
For patients who died im hospital the corresponding figures were 
rheumatoid arthritis in five, osteo-arthritis in eight, other 
‘rheumatic’ conditions in three and no obvious reason in four. 
Seven patients who died at home and three in hospital were also 
using steroids. The individual NSAIDs are listed in Table 3 The 
dosage of drugs for patients who died in hospital was, in each 
case, that recommended by the manufacturer and the length of 
time of use varied from 1 month to 3 years. À marked sex 
difference was noted in the use of NSAIDs. Of 52 men, 16 
(31 per cent) who died at home were using NSAIDs in contrast 
to 45 of 66 women (68 per cent): x? = 17-75, P < 0-001. Of 20 men 
who died in hospital, 7 (35 per cent) were using NSAIDs in 
contrast to 13 of 16 women (81 per cent); y? —9-69, P «001 
Thirteen patients had more than one ulcer. Seven patients had 
two ulcers: four of these were using NSAIDs; and six patients 
had three or more ulcers: all were using NSAIDs. 
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Table 1 The number of patients by year and the use of NSAIDs for at-home deaths and for hospital deaths 




















At-home deaths Hospital deaths 
Number Number 

Year of patients NSAIDs No NSAIDs Unknown of patients NSAIDs No NSAIDs Unknown 
1977 6 1 1 4 3 — 2 2 
1978 6 1 3 2 3 1 2 — 
1979 10 5 4 1 3 2 = — 
1980 14 6 5 3 2 1 — 1 
1981 16 8 5 3 4 2 1 1 
1982 14 9 4 1 5 3 2 = 
1983 12 7 4 1 4 3 1 = 
1984 19 11 8 — 5 4 1 — 
1985 9 6 3 — 3 2 1 E 
1986 12 7 5 — 4 2 2 — 
Total 118 61 42 15 36 20 12 4 





NSAID, non-steroidal anti-inflammatory drug 


Table 2 Peptic ulcer complications in at-home deaths (n= 118) and in 
hospital deaths (n —36) 











Bleed Perforation Both 

At-home deaths 

Gastric ulcer (n—43) 23 20 — 

Duodenal ulcer (n— 71) 26 44 1 

Other* (n=4) 4 E VR 

Total 53 64 1 
Hospital deaths 

Gastric ulcer (n— 14) 7 7 

Duodenal ulcer (n —22) 9 13 

Total 16 20 


* Other includes oesophageal ulcer 3, stomal ulcer 1 


Discussion 


Approximately 4500 patients die every year from peptic 
ulceration in England and Wales!!! and, although this total 
number has remained constant over the last decade, there has 
been an increase in the number of deaths in women and a 
corresponding fall in the number in men. These figures are 
similar to the annual death rate from self-poisoning of 4000 per 
year, of which less than one-fifth occur in hospital!?. While most 
peptic ulcer deaths occur in hospital, this study has shown that a 
significant number of patients die at home from unsuspected 
and potentially preventable peptic ulcer complications. 
Furthermore, the number of deaths from unsuspected peptic 
ulcer complications is almost certainly an underestimate as only 
a minority of patients who die undergo autopsy. 

Death from unsuspected peptic ulceration in hospital 1s 
documented!*:!4 although until recently2 the importance of 
deaths occurring at home was unrecognized. In this study most 
patients who died from undiagnosed peptic ulceration were 
elderly although a considerable number were under 70 years 
with two being in their forties. The provisional causes of death in 
these patients were extremely varied and great care was 
therefore taken to include only those patients with unsuspected 
peptic ulcer complications. This study was by its nature 
retrospective and although we are unable to comment on prior 
symptoms, the use of alcohol or smoking habits, most patients 
who died at home had not consulted their general practitioner 
with ulcer symptoms. The fact that asymptomatic ulcers are 
increasingly common with advancing age and that elderly 
patients are generally less able to tolerate a sudden perforation 
or massive bleed!^!? may explain these observations. 
Furthermore, it has been reported that one-third of the cases of 
perforated peptic ulcer and one-fifth of gastrointestinal 
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Table 3 The use of individual non-steroidal anti-inflammatory drugs 








At-home deaths Hospital deaths 

Drug (n=61) (n=20) 
Indomethacin 16t 7* 
Piroxicam 12* 4* 
Naproxen 5* 2* 
Ibuprofen 6* 2 
Phenylbutazone (W) 6* 2 
Ketoprofen 4* 2 
Diclofenac 2 — 
Diflunisal 2 — 
Azapropazone 2 1 
Indoprofen (W) 2 — 
Benoxaprofen (W) 2 — 
Flurbiprofen 1 — 
Oxyphenbutazone (W) 1 — 


* One patient was also using steroids; T two patients were also using 
steroids; W, drugs withdrawn from the market 


haemorrhage occur in people without any previous 
symptoms?’. 

Recent epidemiological studies have identified an increase in 
perforated ulcers in elderly women and an increase in bleeding 
ulcers in both men and women over 60 years of age18-20_ It has 
been suggested that the steady increase in the use of NSAIDs, 
which now account for 24 x 10° prescriptions annually in the 
UK, is responsible for these changes2:5-7. It is also noteworthy 
that a recent report? showed that 60 per cent of life-threatening 
complications and 80 per cent ofall ulcer deaths were associated 
with NSAID use. In contrast, however, Henry and colleagues 
found no relationship between fatal peptic ulcer complications 
and the use of NSAIDs in a case control study from Australia??. 
The Committee on the Safety of Medicines has reported over 
600 deaths up to 1985 due to peptic ulcer complications which 
have been closely related to the use of NSAIDs and roughly 
90 per cent of these fatal events were in people aged 60 or over!®. 
In the present study 59:2 per cent of at-home deaths and 
62 per cent of hospital deaths were associated with the use of an 
anti-inflammatory agent although 1t must be emphasized that 
drug histories were often unavailable for patients dying at home 
in the first 5-year period. Furthermore, as this study does not 
include a case control group, no firm conclusions on the risks 
of individual NSAIDs can be made and such data require a 
carefully controlled prospective analysis. The problem may be 
further compounded by the use of over-the-counter drugs such 
as aspırin and ibuprofen. Women who died from ulcer 
complications were much more likely to be using a NSAID and 
although the reason for this sex difference 1s unclear it has been 
previously noted?55, 
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What can be done to avoid death from undiagnosed peptic 
ulcer complications? As most patients who died at home did not 
seek medical help, an attempt must be made to alter the 
pathogenesis of the ulcer. We and others would suggest great 
caution and avoidance, whenever possible, in the use of 
NSAIDs, especially in the elderly with repeat prescrip- 
tions2:8,22-24 Simple analgesics should be tried as an alternative 
and when necessary a reduced dosage of NSAID prescribed in 
patients over 70 years of age. All prescribers must be 
knowledgeable of the potential hazards of NSAIDSs, even if each 
individual doctor will only see an ulcer complication every few 
years Regarding patients who died in hospital from un- 
suspected peptic ulcer complications, there must be a 
heightened awareness of asymptomatic ulcers. All doctors must 
remember that bleeding c: perforated ulcers are potentially 
curable at all ages by judicious surgery. 

This study has highlighted the number of patients who are 
dying from unrecognized complications of peptic ulceration and 
the figures presented probably represent only the tip of the 
iceberg. Most patients, particularly women, who died from 
unsuspected ` ulcer complications were using an anti- 
inflammatory drug and this study provides further evidence for 
the potential hazards of NSAID use. 
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Multivariate approach for assessing 
the prognosis of clinical 
oesophageal carcinoma 


We investigated the prognostic contribution of 15 discrete variables on 
the survival of 123 patients with carcinoma of the oesophagus who 
underwent oesophagectomy and oesophageal reconstruction. In the 
mulitvariate analysis, three of fifteen variables were associated with the 
prognosis of patients who underwent oesophagectomy. The variables 
are: resectability of the malignant lesion, DN A distribution pattern of 
the cancer cells and postoperative complications. The DN A distribution 
pattern proved to be one of the most reliable prognostic factors. These 
three variables were assigned one of two values, ‘favourable’ or 
‘unfavourable’, indicative of the effect on survival. The 123 patients were 
classified into four groups, characterized by eight possible combinations 
of these three variables. The survival rate of those with two or more 
‘favourable’ variables was the highest, that is about 50 per cent at 5 years 
after surgery. On the other hand, patients with two or more ‘unfavourable’ 
variables had a very poor prognosis. Therefore, early detection and 
postoperative care play key roles in determining the survival of patients 
with oesophageal carcinoma. 
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The prognosis of patients with oesophageal carcinoma relates to 
the stage of the carcinoma, resectability, general condition of the 
patient, and other factors! *. As these factors are often 
inter-related, a simultaneous multivariate analysis? should help 
to assess the prognosis. We have thus used a multivariate 
analysis to predict the prognosis of patients with oesophageal 
carcinoma! using 15 discrete variables concerning each of 123 
patients with oesophageal carcinoma. We identified three 
discrete variables (resectability, DNA distribution pattern and 
postoperative complication), as pertinent prognostic factors. 
The survival rates for patients were then determined, based on 
all possible combinations of these three prognostic factors. We 
examined these three prognostic factors and explored whether 
the prognosis could be improved and whether there is a reliable 
factor which can be used to estimate the prognosis after surgery. 


Patients and methods 


Patients 


One hundred and twenty-six Japanese patients with oesophageal 
carcinoma underwent oesophagectomy and oesophageal 
reconstruction in the Department of Surgery II, Kyushu University 
Hospital, from 1971 to 1984. Among these 126, 3 patients died of other 
causes during the follow-up period (2 of heart failure with myocardial 
infarction, 1 of pneumonia), as confirmed by autopsy. These three were 
excluded from this study However, three others who died within 1 
month of surgery were included. The remaining 123 all had squamous 
cell carcinoma diagnosed by endoscopic biopsy. All patients recerved 
pre-operatrve therapy of 30 mg bleomycin (average) and radiotherapy of 
30 Gy X-ray (average), and were followed clinically for at least 2 years 
postoperatively Macroscopic and microscopic evaluations were made 
according to rules established by the Japanese Society of Oesophageal 
Diseases’. The DNA distribution pattern was not determined in those 
who were not surgically treated. 

After the application of multivariate analysis to the 15 prognostic 
variables listed ın Table 1, we found that only 3, resectability of the 
carcinoma, DNA pattern of the cancer cells and postoperative 
complications, correlated with prognosis with a statistical significance 
(P<0-05). Each of these three variables was assigned either a 
favourable’ (+) or ‘unfavourable’ (—) prognostic factor. Therefore, we 
subdivided the patients into four groups, according to the combination 
of favourable and unfavourable variables (Table 2) 
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After univariate analysis of the 15 prognostic variables, the best 
model was examined by both the forward and backward step method, in 
a step-wise model. 


Analysis of DNA content in cancer cells 


Cellular DNA analysis of the biopsy specimens of oesophageal 
carcinoma from patients given no radiation or chemotherapy before the 
biopsy was performed on paraffin sections cut at 10 um, stained with 
Feulgen, and examined by the two wave-length method? In each 
section, 100 cancer cells were measured. The histogram of DNA content 
was determined by comparing the DNA content of each cancer celi to 
the mean value of 25 lymphocytes, used as the control. As shown in 
Figure 1, the distribution of DNA content was grouped into four types 
according to ploidy and dispersion®. In our study, types I and II were 
designated as favourable DNA patterns and types IH and IV as 
unfavourable 


Statistical analysis 

Survival rates were estimated using the method of Kaplan and Meer’, 
and the significance was determined using a generalized Wilcoxon 
test!? In addition, the multiple regression procedure proposed by Cox? 
was applied in a multifactorial analysis of prognostic factors for the 123 
patients Significance analyses were performed using a y? test to 
compare the following 15 variables (Table I): age, sex, site of carcinoma, 
length of tumour, pathological invasion to the adventitia, microscopic 
lymph node metastasis, lymphatic Invasion, vascular invasion, intra- 
epithelial spread, infiltration (INF), DNA pattern, histological type, 
histological stage, resectability in surgery and postoperative 
complication. Three types’ of infiltration were identified, INF-« 
characterized by an expansive growth pattern, INF-y charactenzed by 
an infiltratrve growth pattern, and INF- intermediate between INF-« 
and INF-y. 


Results 


Univariate and multivariate analysis 


Table 1 summarizes the multivariate analyses of 15 variables. Of 
these variables, the ones with a statistical significance were the 
DNA distribution pattern (y7=8-46, df. 2, P=0-02), 
resectability (y?—6:56, df. 1, P=0-01), and postoperative 
complication (y? — 4-23, d.f. 1, P=0-04). 

In the univariate analysis of the 15 prognostic variables, 
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Table 1 Multwartate analysis using Cox's proportional hazards model in 123 patients with oesophageal carcinoma 








No of Regression x^-value 

Variables Categories patients coefficients (d.f.) Probabihty 

Age 1n years 30-49 8 —0223 0-39 082 
50-69 85 —0 006 (2) 
>70 30 0078 

Sex Male 104 0 006 002 090 
Female 19 — 0-032 (1) 

Site of carcinoma Upper 80 0-007 033 085 
Middle 13 0133 (2) 
Lower 30 —0077 

Length of tumour (cm) <40 29 — 0-364 410 013 
41-80 79 0055 (2) 
>81 15 0416 

Pathological invasion to the adventitia No invasion 35 0016 0 63 0 73 
Invasion positive 48 —0 096 (2) 
Invasion to the neighbouring 40 0-101 
tissues 

Microscopic lymph node metastasis None 59 — 0230 383 0 06 
Positive 64 0-212 (1) 

Lymphatic invasion None 57 —0-141 137 024 
Positive 66 0-122 (1) 

Vascular invasion None 85 — 0-098 184 0-18 
Positive 38 0 220 (1) 

Intra-epithelial spread None 96 0-100 290 009 
Positive 27 —0354 (1 

Infiltration (INF) a 19 —0 106 5:69 0 06 
p 71 —0158 Q) 
y 33 0402 

Histological types Poorly 25 0 223 5:22 007 
Moderately 65 0113 (2) 
Well 33 —0392 

Histological stage SO 11 —0026 010 099 
S1, S2 15 —0055 (3) 
S3 40 0-047 
S4 57 —0013 

DNA distribution pattern I, II 27 — 0 663 8:46 002 
III 48 0-037 (2) 
IV 48 0-336 

Resectability Complete resection 55 —0346 6-56 001 
Incomplete resection 68 0-280 (1) 

Postoperative complication None 58 — 0236 423 004 
Positive 65 0211 (1) 





df , Degrees of freedom, a, infiltration characterized by an expansive growth pattern, y, infiltration characterized by an infiltrative growth pattern, fj, a 


growth pattern intermediate between x and y 


Table 2 Combination of favourable and unfavourable prognostic 
variables 











Variables 
No of DNA Postoperative 
Groups patients Resectability pattern complication 
1 13 (+) (+) (+) 
2 7 (—) (+) (+) 
16 (+) (-) (+) 
4 (+) (+) (=) 
3 22 (+) (—) (=) 
3 (—) (+) (—) 
22 (—) (—) (+) 
4 36 (—) (=) (-) 





(+), Favourable prognosis, (—), unfavourable prognosis. 

Complete resection was a positive prognostic indicator (+) and 
incomplete resection was a negative one (— ). Favourable DNA pattern 
(Type I and II) was a positive prognostic indicator (+) and 
unfavourable DNA pattern (type III and IV) was a negative one (—) An 
uneventful postoperatrve course served as a positive prognostic 
Indicator (+), and an eventful postoperative course was a negative one 


=) 


those with a statıstıcal significance were: length of tumour, 
pathological invasion into the adventitia, microscopic lymph 
node metastasis, lymphatic invasion, vascular invasion, INF, 
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and histological stage, as well as DNA distribution pattern, 
resectability and postoperative complication. 

The DNA distribution pattern had a statistical significance 
as a prognostic factor, when the 15 variables were examined by 
both forward and backward step methods However, 
postoperative complications and resectability had a statistical 
significance as a prognostic factor only by the backward step 
method. 

The incidence and type of postoperative complications of 123 
patients are summarized in Table 3. Pulmonary complications 
were the most frequent with 39 patients (31-7 per cent), and 
there were 3 operative deaths (2:4 per cent). 


Surowal rates of oesophageal carcinoma 
Figure 2 shows the survival curve of all 123 patients. Survival 
rate decreased rapidly in the first 2 years after operation and 
more slowly thereafter. One-, two-, three-, four- and five-year 
survival rates were 55, 35, 27, 23 and 23 per cent, respectively. 

Figure 3a shows the percentage survival of patients with 
complete (55 cases) and incomplete (68 cases) resection. Three- 
year survival rates of patients with complete and incomplete 
resection were 46 and 8-3 per cent, respectively. The differences 
were statistically significant (P<0-01), as determined by the 
generalized Wilcoxon test. 

Figure 3b shows the percentage survival of patients with 
favourable (27 cases) and unfavourable (96 cases) DNA 
distribution patterns. Three-year survival rates were 57 and 
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DNA content 


Figure 1 Classification of DNA distribution pattern in oesophageal 
carcinoma Type I, a peak in the 2c region with a dispersion to the 4c 
region, type II, a peak in the 2c—3c regions with a dispersion limited up to 
the 6c region, type III, a low peak beyond the 3c region and a low 
proportion of cells (< 20 per cent) in 6c, type IV, a high proportion of 
cells (> 20 per cent) in > 6c. In this study, there was no case of type I, 27 
cases of type 11, 48 cases of type III and 48 cases of type IV 


Table 3 Postoperatme complications in 123 patients 











n (2) 
Complications (total)* 65 (52-8) 
Lung 39 (31-7) 
Anastomotic leakage 9 (73) 
Liver damage 5 (41) 
Heart failure 2 (16) 
Renal failure 1 (08) 
Others 19 (154) 
No complications 58 (472) 
Operative mortality 3 (2:4) 
* Eight patients had two or more complications 
100 
= 
$ 50 
> 
u^ 
2 
“a 
0 
1 2 3 4 5 


Time after operation (years) 


Figure 2 Survival curve of 123 patients who had resection for 
oesophageal carcinoma The number of patients assessed at 1,2,3,4 and 5 
years were 67, 33, 20, 16 and 16 cases, respectively 
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18 per cent, respectively. There was a statistical difference 
(P « 0-01), as determined by the generalized Wilcoxon test. 

Figure 3c shows the survival rates of patients with no 
postoperative complication (58 cases) and those with at least 
one postoperative complication (65 cases). Three-year survival 
rates of patients, with and without postoperative complications, 
were 37 and 19 per cent, respectively There was a statistical 
difference (P < 0-05), as determined by the generalized Wilcoxon 
test. 

Figure 4 shows the survival curves of patients with all 
favourable prognostic factors (group 1 included 13 patients), 
those with only one unfavourable prognostic factor (group 2 
included 27 patients), those with only one favourable prognostic 
factor (group 3 included 47 patients) and those with all 
unfavourable prognostic factors (group 4 included 36 patients). 


a 


Survival (8) 





1 2 3 8 5 
Time after operation (years) 


Survival (%) 





1 2 3 4 5 
Time after operation (years) 


Survival (%) 





1 2 3 4 5 
Time after operation (years) 


Figure 3 Survival curves of patients, based on each prognostic factor a, 
Survival curve of patients with complete (-——) and incomplete (——) 
resection The numbers of patients with complete resection assessed at 1, 
2, 3, 4 and 5 years were 40, 25, 18, 14 and 14, respectively Those with 
incomplete resection at 1, 2, 3, 4 and 5 years numbered 27,8, 2, 2 and 2 
cases, respectively b Survival curve of patients with favourable (-—~) and 
unfavourable (——) DN A distribution patterns. The numbers of patients 
with favourable DN A patterns assessed at 1, 2, 3, 4 and 5 years were 24, 
12, 10, 10 and 10, respectwely Those with an unfavourable DN A pattern 
at 1, 2, 3, 4 and 5 years numbered 43, 21, 10, 6 and 6, respectively c, 
Survival curve of patients with no postoperatwe complication (-——) and 
those with at least one postoperative complication (——). The numbers of 
patients without postoperatwe complications, as assessed at 1,2,3,4 and 5 
years were 39, 18, 10, 8 and 8, respectively Those with postoperative 
complications numbered 28, 15, 10, 8 and 8, respectively 


1117 


Multivariate assessment for oesophageal carcinoma: K. Sugimachi et al. 


Survival (%) 





Time after operation (years) 


Figure 4 Survival curves of patients with positive or negative prognostic 
factors. Group 1 (n=13), patients with positive prognostic factors (the 
numbers of patients assessed at 1. 2, 3, 4 and 5 years were 12,6,5,5 and 5, 
respectively), group 2 (n = 27), patients with only one negative prognostic 
factor (the numbers of patients assessed at 1, 2, 3, 4 and 5 years were 23, 
13, 8, 6 and 6, respectively), group 3 (n—47), patients with only one 
positive prognostic factor (the numbers of patients assessed at 1, 2, 3,4 
and 5 years were 20,8,7, 5 and 5, respectively); group 4 (n — 36), patients 
with negative prognostic factors (the numbers of patients assessed at 1, 2 
and 3 years were 11, 4 and 0, respectively) 


Statistically significant differences were found between 
groups 1 and 3 (P«0-001), groups 2 and 3 (P «0 001), and 
groups 3 and 4 (P « 0:01), though not between groups 1 and 2,as 
determined by the generalized Wilcoxon test. 


Discussion 


The histological finding of lymph node metastasis and the 
presence of vascular or lymphatic permeation by cancer cells 
have been widely accepted as unfavourable prognostic factors in 
patients with a malignancy!!. However, for carcinoma of the 
oesophagus, it 1s difficult to predict the exact prognosis 1n each 
patient because there are so many inter-related factors. This 
report has shown that, in individual cases, the conventional 
histopathological study yields little information concerning the 
prognosis. Using a multivariate analysis, three of fifteen 
variables proved to be important prognostic factors. The DNA 
distribution pattern proved to be one of the most reliable factors 
correlated with prognosis of the patients after oesophagectomy. 

The cytophotometric DNA pattern of the biopsy specimens 
in all patients with oesophageal carcinoma®® was one of the 
most important prognostic factors. These measurements of 
DNA content clearly defined the malignant potential. Thus, the 
stage of differentiation of the oesophageal carcinoma varies with 
each patient, even in minute carcinomas. À favourable DNA 
pattern was the most important prognostic indicator. 

The occurrence of postoperative complication was also an 
important prognostic factor. Complications are apparently 
influenced by the physical status of the patients?*, operative 
indicators!?, operative procedures!?, and postoperative 
management! 

Our data indicate that patients possessing two or more 
favourable prognostic indicators had a comparatively high 
survival rate, that is, over 60 and 40 per cent were noted in these 
groups at 2 and 5 years after surgery, respectively. On the other 
hand, patients with two or more unfavourable prognostic 
indicators did poorly and, in particular, all those with all three 
negative indicators died within 3 years of surgery. 

Of these three prognostic indicators only the DNA pattern 
appears to be independent of medical intervention. As the 
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resectability completely depends on early detection, every effort 
should clearly be made to detect the oesophageal carcinoma at 
an early stage As one of the diagnostic investigations of 
oesophageal carcinoma, endoscopic ultrasonography is 
accurate ın detecting the extent of infiltration of the tumours and 
adjacent lymph node involvement, while computed 
tomography will reveal distant  metastases!?. These 
examinations will aid 1n determining appropriate operative 
procedures. To avoid complications, meticulous pre- and 
postoperative care has to be provided for all patients 
undergoing oesophageal surgery. 
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Surgical treatment of acute 
necrotizing pancreatitis 


Between January 1980 and June 1986, 21 patients required surgery for 
acute necrotizing pancreatitis. Four patients had been transferred from 
other hospitals; the remaining 17 patients had been treated from the 
outset at Glasgow Royal Infirmary, representing 3-7 per cent of the 456 
patients treated for acute pancreatitis during this time. Necrosectomy 
was performed on 14 patients and 7 patients were treated by pancreatic 
resection, with 4 deaths in each group; thus 8 patients.(38 per cent) died 
at a median time of 22 days from onset of their attack. T'hree of the four 
patients transferred to our care died, giving a mortality in our own 
patients of 29 per cent. Of the survivors, all but three had a prolonged and 
complicated hospital course. Our data confirm that acute necrotizing 
pancreatitis is still associated with a considerable mortality and 
morbidity. Early multi-organ failure, advanced age, underlying medical 
illness and the presence of infected necrosis were associated with a poor 
outcome. Necrosectomy delayed until the second or subsequent week 
appeared to be a suitable procedure for the majority of our patients, but 
shortcomings were apparent with the traditional methods of closed 
drainage of the pancreatic bed postoperatively. The many demands 
imposed by this small group of patients suggests that their management is 
best undertaken in centres in which there is special expertise and this 
should contribute to a further reduction in the mortality from this 
condition. 

Keywords: Acute necrotizing pancreatitis, operation 


Acute pancreatitis in the majority of patients (75—80 per cent) is 
a mild, self-limiting illness with a mortality rate of <3 per cent’. 
A small proportion of patients will develop a severe illness, acute 
necrotizing pancreatitis, which in the past has been attended by 
a high mortality when treated by conventional supportive 
measures alone. The role of surgery in the management of acute 
necrotizing pancreatitis is no longer in dispute although the 
need to remove uninfected necrosis is debated. Controversy also 
exists regarding the ideal timing of surgery (early or late) and the 
type of procedure performed (pancreatic resection or 
necrosectomy) Furthermore, the lack of an agreed terminology 
for the various local complications of pancreatitis and the 
procedures performed presents difficulties when comparing 
results from different centres. 


Patients and methods 


Between January 1980 and June 1986, 456 patients were treated for 
acute pancreatitis 1n the surgical wards of Glasgow Royal Infirmary. 
Twenty-one of these patients have required surgery for acute 
nectrotizing pancreatitis Our definition of acute necrotizing 
pancreatitis encompasses patients with necrotic pancreatic or, more 
often, peripancreatic tissue and includes patients who, when operated 


on at a later stage, have pus as an additional feature. This definition 
excludes patients with pseudocyst or localized pancreatic abscess 
without necrosis who are considered to have a better prognosis. Of the 
21 patients with acute necrotizing pancreatitis, 17 (81 per cent) had 
presented directly to the medical and surgical wards of this hospital and 
represent 3-7 per cent of the 456 patients with acute pancreatitis treated 
during this time. Four patients had been referred from other hospitals 
Details of the patients’ age and sex and of the aetiologies of the attacks 
are given in Table / During this period another 20 patients required 
non-elective surgery for other complications of acute pancreatitis, none 
of whom was considered to have necrotizing pancreatitis 


Diagnosis 


Acute pancreatitis was first diagnosed at laparotomy in 4 (19 per cent) of 
the 21 patients with acute necrotizing pancreatitis Of these 4 patients, 3 
had a serum amylase determination made on admission with values of 
326, 379 and 496 units/l respectively (normal range 70-300 units/l). Two 
had first presented to physicians, being referred to our care 5 and 17 days 
post-admission. One further patient had presented to the obstetricians, 
having developed acute pancreatitis in the 35th week of her pregnancy 

In the remaining 17 patients the diagnosis of acute pancreatitis was 
initially made on the basis of an elevated serum amylase with a 
consistent clinical presentation? Two of these patients had amylase 
levels just below the ‘diagnostic level’ of 1200 units/l with values of 


Table 1 Aetiology, age and sex distribution in patients with acute necrotizing pancreatitis and incidence of each aetiology as a proportion of all attacks of 


pancreatitis treated 





Aetiology as percentage 








Aetiology n (94) M:F Mean age (range) of all attacks* 
Alcohol 9 (43) 9:0 42 (32-49) 34 

Gallstone 6 (29) 3:3 48 (22-69) 34 

Idiopathic 3 (14) 2 66 (57—70) 22 
Postoperative 3 (14) 0 3 62 (55-66) 3 

Total 21 14 7 50 (22-70) 





* All attacks recorded during the period of study 
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Table 2 Indications for surgery clhnical factors and results of laboratory and radiological investigation 





Operative findings 











Peripancreatic necrosis Pancreatic 
parenchymal 
. , Localized Extensive necrosis 

Indications (n=2) (n=10) (n=9) 
Clinical factors 

Pyrexia/leucocytosis 1 7 2 

Deteriorating condition 0 2 7 

‘Failure to improve’ 1 1 0 

Body wall ecchymosis 0 2 2 

Abdominal mass 0 5 4 

Multi-organ failure 0 1 3 
Prognostic tests 

Mean prognostic factor score* I 3:6 4 

Haemorrhagic peritoneal fluidt 0 2/3 6/7 
Ultrasound 

Fluid collection 1 3 2 

Necrosis 0 1 1 

Not seen/not diagnostic 0 3 2 
Computed tomography 

Necrosis 1 3 1 











* Glasgow multiple factor scoring system (Reference 3); t haemorrhagic fluid at paracentesis or laparotomy and thus meeting the Leed’s criteria for 


severe acute pancreatitis (Reference 4) 


Table 3 Initial surgical procedure, delay to surgery and outcome 








Initial No. of Delay to Alive/major Alive/no 
procedure patients surgery* Death complication complication 
Resection 7 7 (1-122) 4 3 — 
Necrosectomy 14 23 (3-150) 4 7 

Total 21 21 (1-150) 10 3 





* Days, median (range) 


1100 and 1130 units/] respectively but both had urinary amylase levels 
that were considered diagnostic 


Treatment 


Initia] therapy consisted of intravenous fluids, nasogastric suction, 
analgesia with pethidine, bladder catheterization and hourly 
monitoring of the urine volumes. Arterial blood gas analysis was 
performed regularly and oxygen provided by mask if the Po, fell below 
70 mmHg. Antibiotics, H; receptor antagonists and fresh frozen plasma 
were not routinely administered. Prognostic scoring factors? were 
collated, 16 patients (76 per cent) having severe disease predicted. Of the 
five patients not meeting the criteria for severe acute pancreatitis three 
had incomplete documentation of their prognostic factors. 

Additional therapy before surgery included peritoneal lavage in 
three patients One was lavaged for 30 hours after diagnostic 
laparotomy with apparent symptomatic benefit Lavage was without 
benefit in two others with multi-organ failure and a rapidly deteriorating 
clinical course. i 


Indications for surgery 

The decision to undertake surgery was made primarily on clinical 
grounds, coupled with information from diagnostic imaging in 10 
patients (Table 2) Persistent fever and/or leucocytosis, usually despite a 
trial of antibiotics but associated with a relatively stable clinical course, 
was the main clinical indication for surgery in 10 patients (48 per cent) 
À deteriorating clinical condition, despite full supportive therapy, was 
the main indication for surgery 1n nine patients (43 per cent) and this 
includes four with multi-organ failure and two with overt and suspected 
uitra-abdominal bleeding ‘Failure to improve’ was the indication for 
surgery In two patients who had been demonstrated on diagnostic 
imaging to have evidence of pancreatic necrosis and a peripancreatic 
fluid collection, respectively. 


Surgery 

Surgery was performed through a high transverse or 'roof-top' incision 
and after full laparotomy the pancreas was exposed by division of the 
gastrocolic omentum. Necrosis limited to the body and/or tail of the 
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pancreas was dealt with by formal distal resection Subtotal resection or 
necrosectomy (digital debndement of non-viable pancreatic and 
peripancreatic tissue) was performed for more extensive necrosis 
Necrosis involving the head of the gland or predominently superficial/ 
peripancreatic necrosis was treated by necrosectomy In all but one case 
the abdominal wound was closed primarily with simple drainage or 
sump drainage of the pancreatic bed. In one patient, because of 
persistent bleeding from the pancreatic bed, the wound was partially 
closed and the splenic bed packed with large gauze surgical packs 
(25 x 25 cm). 

Histology of the  resected pancreatic specimens showed 
peripancreatic necrosis and parenchymal necrosis of variable extent. 
Histology of tissue débrided at necrosectomy confirmed necrotic tissue 
and debris This was considered to represent necrotic peripancreatic 
tissue where the underlying pancreas appeared reasonably preserved at 
operation. The histological extent of any pancreatic parenchymal 
necrosis in the remaining gland in such cases 1s, of course, unknown. The 
patients have been studied according to whether the necrosis 1nvolved 
the pancreatic parenchyma (confirmed histologically on the resected 
specimens or on operative findings), or whether the necrosis appeared to 
be mainly of the peripancreatic tissues, based on the findings at 
necrosectomy This latter group of patients was further subdivided 
according to whether the peripancreatic necrosis was confined to one 
area, usually the head of the pancreas, or was extensive. Swabs and 
samples of fluid and tissue were routinely cultured for bacteriology 


Statistics 


Statistical analysis was performed using the y? test with Yates’ 
correction and the Mann-Whitney U test 


Results 


Surgery 

Table 3 details the initial surgical procedures performed, the 
delay to surgery and the outcome. A total of 7 patients 
underwent a formal pancreatic resection (distal, 5; subtotal, 2) 
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Table 4 Major complications after surgery in each group 


Resection 
Complications (n=7) 


Necrosectomy 
(n=14) 





Local 
Abscess/necrosis 2 
Fistula pancreatic 1 

small bowel 1 

colon 1 

Bleeding 3 

Splenic venous thrombosis — 

Duodenal obstruction — 
Biliary obstruction PE 


| Nee | Won 


Systemic 
Respiratory failure*t 
Renal failure* 
Diabetes 


= US + 
— 2 


* Includes 4 patients with pre-operative multi-organ failure; T requiring 
mechanical ventilation for > 24 h after surgery 


with 4 deaths. Four of the resections were performed within the 
first week of illness. Two of these patients came to resection 
within the first 30h because of fulminant pancreatitis 
unresponsive to intensive therapy including peritoneal lavage. 
Both patients had extensive pancreatic parenchymal necrosis at 
laparotomy and this was complicated in one by massive 
infarction of the small bowel and colon due to splenic and 
superior mesenteric venous thrombosis. Neither responded to 
surgical treatment, both dying within 12 h of surgery. Another 
patient with early multi-organ failure also died after delayed 
pancreatic resection on day 19 for retroperitoneal bleeding. One 
further patient died following resection. on day 122 for 
pancreatic necrosis complicated by sepsis and bleeding, having 
originally undergone pseudocyst drainage by cystogastrostomy 
on day 93. 

Fourteen patients underwent primary necrosectomy, with 
four deaths. One patient who died had developed early multi- 
organ failure after diagnostic laparotomy in another hospital. 
His condition failed to improve following necrosectomy on day 
14 and he died 2 days later. Three of the patients undergoing 
necrosectomy had associated fluid collections but in only one 
was a formal drainage procedure undertaken concurrently 
(cystoduodenostomy). Two others had earlier undergone 
pseudocyst drainage by cystogastrostomy on day 19 and day 90. 
Both had evidence of pancreatic necrosis associated with sepsis 
before necrosectomy was performed on day 51 and 150, 
respectively. 

Additional procedures performed at the first operation 
included cholecystectomy in seven patients, two of whom had 
common duct exploration. Gallstones were recovered in six of 
these patients. Cholecystostomy was performed in two patients 
because of the presence of a tense, dilated gallbladder at 
laparotomy. Two others underwent transverse colectomy and 
one a subtotal small and large bowel resection (mentioned 
above) because of ischaemia. A gastrojejunostomy was 
performed in one patient for gastric outlet obstruction and six 
(five having necrosectomy) had a feeding jejunostomy 
established. 


Complications 
Major complications were frequent and are detailed in Table 4. 
All three survivors following pancreatic resection had a 
prolonged postoperative course, finally bemg discharged 
between 4 and 16 months (median 135 days) after admission. 
Eleven of the patients undergoing necrosectomy had a 
complicated postoperative course, the survivors finally being 
discharged between 2 and 9 months (median 85 days) from the 
onset of their attack. 

Of the total group, 11 patients (52 per cent) required further 
operative procedures which are detailed in Table 5. 
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Outcome 

Eight patients (38 per cent) died at a median time of 22 days 
from onset of the attack (range 2-140 days) Of the 4 patients 
transferred to our care, 3 died, giving a mortality of 29 per cent 
for the 17 patients treated by us from the outset. Five of these 
eight patients died within 4 days of their first operation. Sepsis 
and/or multi-organ failure was the major cause of death in six 
patients, sepsis accounting for three of the four deaths following 
necrosectomy. Haemorrhage was the major cause of death in 
the other two patients. Mortality was not found to be related to 
the timing of the surgical intervention Five patients had 
intervention within the first week (four by resection), with two 
deaths. Five were operated on during the second week, with one 
death, six were operated on at between 2 weeks and 1 month, 
with three deaths; and five were operated on after 1 month, 
with two deaths. None of the patients with localized 
peripancreatic necrosis died, compared with three of the ten 
with extensive peripancreatic necrosis and five of the nine with 
pancreatic parenchymal necrosis. 

No deaths were recorded in the three patients with 
postoperative pancreatitis whereas 33 per cent of those with 
gallstone or alcohol-associated pancreatitis died. Those patients 
with idiopathic pancreatitis were older, with a mean age of 66 
years and all three died. The mean age of the patients who died 
was 53 years compared with 48 years for the survivors. Of the 8 
patients who died, 6 had significant pre-existing medical 
conditions, compared with only 3 of the 13 survivors but neither 
this difference nor the age difference was statistically significant. 
The mean prognostic factor score did not distinguish the two 
groups (survivors 3-9, non-survivors 3-4) but all four patients 
with early multi-organ failure and requiring mechanical 
ventilation pre-operatively died. All four of the patients with 
body wall staining survived. Of the 14 patients with infected 
necrosis, 7 (50 per cent) died compared with only one of the 7 
(14 per cent) without infection. From the larger group of 14 
patients, 5 had infected necrosis present at their first operation 
(3 within the first week of illness), and 4 of these patients died 
Infected necrosis was found at the first pancreatic procedure in 
two patients who had undergone an earlier diagnostic 
laparotomy and in one following elective biliary surgery. In the 
remaining six patients infected necrosis was recovered at the 
second or subsequent pancreatic procedure. Of the five patients 
found to have infection at the first operation, two had received 
no antibiotics and one had received a single dose of ampicillin 
pre-operatively The two other patients had received a course of 
either gentamicin or cephaloridine and at operation were found 
to have infection with anaerobic organisms and coliforms 
respectively. Of those found to have sterile necrosis at their first 
operation, half had received broad-spectrum antibiotics, usually 
in combination with metronidazole. Courses of antibiotics were 


Table 5 Subsequent surgical procedures in each group 





Resection 


50179 


Drain abscess 2 
Necrosectomy 1 
Pancreatic resection — 
Cholecystectomy — 
Colectomy — 
Colostomy 1 
Smali bowel operations 6 
Feeding jejunostomy x: 
Splenectomy — 
Biliary bypass 2 
Gastrojejunostomy — 
Repair aortoduodenal fistula 2 
Arrest bleeding 4 


Necrosectomy 


Procedure 6 (43%) 


Total reoperations 16 13 
Reoperations/patient I 
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not associated with freedom from infection at the second or 
subsequent operations. 


Discussion 

The optimal surgical management of acute necrotizing 
pancreatitis remains controversial. Reviewing the collective 
experience from 12 European centres Hollender et al. found 
an average mortality rate of 42percent for sub-total 
pancreatectomy and 60 percent for total pancreatectomy?. 
Two recent studies recommending resection have reported 
mortality rates of 33 per cent® and 22 per cent’, the results in the 
latter study from Finland" being achieved in a predominantly 
young, male, alcoholic patient population with a mean age of 37 
years. However, another group from Finland has sounded a 
distinct note of caution about resection, citing the difficulties of 
determining the extent of pancreatic necrosis at laparotomy and 
the not inconsiderable longer-term morbidity encountered®!°, 

The more conservative approach of delaying surgery until 
the second or subsequent weeks and removing only non-viable 
pancreatic and peripancreatic tissue (necrosectomy) appears to 
be becoming increasingly popular and has been the aim of our 
approach to this problem Hollender et al. reported an overall 
mortality of 37 per cent for necrosectomy from the 12 centres 
cited?, a figure little different from that for subtotal resection or 
for our own patients Beger et al. in 1985 reported a 24-4 per cent 
mortality in 205 patients predominantly managed by 
necrosectomy!! and more recently have attained a mortality of 
8-3 percent in 61 patients treated by necrosectomy and 
postoperative lavage of the lesser sac, lavage in these patients 
being continued for a median time of 21 days!?. Similar success 
has been reported by others: Bradley and Fulenwider achieved a 
14 per cent mortality in a smaller group of 21 patients treated by 
necrosectomy and open packing of the lesser sac!?. Others have 
questioned the place of necrosectomy, considering it to have 
only a limited application!^. 

The decision to undertake surgery and the timing of surgery 
in our patients was based on clinical judgement, although 
information from diagnostic imaging contributed to this 
decision in 10 patients. Precise indications for surgery have been 
difficult to establish. Improved CT scanning, particularly with 
the advent of contrast-enhanced scanning, may be helpful in this 
context, appearing to be able to differentiate viable (enhancing) 
from non-viable pancreatic tissue!?. Given the reported 
difficulties 1n determining the extent of pancreatic necrosis at 
Iaparotomy?, this information should prove of great value to the 
surgeon planning the  necrosectomy. However, the 
demonstration of non-enhancing pancreatic tissue alone may 
not in itself be a definite indication for surgery. Our own data 
and that of Beger's group! indicate that the presence of infected 
necrotic tissue is associated with a poorer prognosis. Delaying 
surgery in the presence of infected pancreatic necrosis until 
clinical deterioration occurred was considered to be a factor in 
two patients who died in the early part of the series Imaging 
guided fine-needle aspiration of this tissue for bacteriological 
examination!? may provide a stronger indication for surgery if 
infection is demonstrated, whereas the finding of sterile necrosis 
might allow a “wait and see' policy should the patient's 
condition permit. 

Although the majority of patients with acute necrotizing 
pancreatitis can be managed by this delayed approach, a 
minority who present with fulminant acute pancreatitis may 
continue to deteriorate despite full intensive care and even 
peritoneal lavage. Early operation with pancreatic resection 
offers the only chance of salvaging such patients. Both patients 
in our series falling into this category died and in each case 
surgery within 30h of admission was probably too late. 
Contrast-enhanced CT scanning may prove useful for the earlier 
identification of such cases!5 

In patients surviving the early phase of their illness the actual 
pancreatic procedure performed will depend on the laparotomy 
findings and particularly on the extent and site of the necrosis. 
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Judging from the data of Hollender et al.> there may ın fact be 
little to choose between necrosectomy and resection The results 
of our series suggest that those undergoing resection have a 
more prolonged, complicated postoperative course but fewer 
problems with sepsis and recurrent necrosis than those 
undergoing necrosectomy. However, the small numbers 
involved and the differing indications and timings of surgery in 
the two groups prevents any realistic comparison. According to 
Nordback and co-workers, histological examination of 
pancreatic specimens which had been formally resected for acute 
necrotizing pancreatitis often showed the presence of extensive 
peripancreatic necrosis but only limited parenchymal necrosis, 
eight of their patients showing no parenchymal necrosis 
whatsoever**?. This would be in keeping with our own findings 
and clearly a formal pancreatic resection for ‘pancreatic 
necrosis’ in this situation often overtreats the underlying 
pathology. Ifit is possible, it seems sensible to conserve all viable 
pancreatic tissue by the technique of necrosectomy. 

The techniques of postoperative lesser sac lavage and open 
packing are both said to deal successfully with continuing 
infection and/or necrosis in the remaining pancreas after 
necrosectomy. Sepsis and necrosis had been a problem in six 
(43 per cent) of our patients treated initially by necrosectomy 
and closed drainage, ultimately leading to death in three of 
them. The three survivors each had a prolonged postoperative 
course requiring respectively one, three and four reoperations. 
Closed drainage postoperatively was, however, successful in 
seven patients. Necrosis in these seven patients was more often 
peripancreatic and/or localized and only one had infected 
necrotic tissue at the time of the first pancreatic procedure 
compared with three of the four who died. Patients found to 
have either extensive or infected necrotic tissue at operation 
appear to be at high risk and may be considered for 
postoperative lesser sac lavage or open packing. 

The majority of patients with pseudocysts consequent on 
acute pancreatitis settle following internal drainage. However, 
in a few cases the inflammation fails to subside, perhaps because 
of unsuspected parenchymal necrosis. This was considered as an 
explanation for the deterioration m the two patients initially 
treated by delayed cystogastrostomy.  Necrotic tissue 
(presumably peripancreatic tissue) is often found in the base of a 
pseudocyst and it is now our policy to remove this gently at the 
time of operation although it is not clear whether this 
decreases the risk of later complications. The third patient 
treated by cystogastrostomy on day 19 might have been better 
served by necrosectomy at the initial procedure. 

With only 21 patients treated for this condition by 4 different 
surgeons over the period of our study, it 1s difficult for any one 
individual to gain expertise in the management of these patients 
and their complex problems. Management of these patients by 
one or two surgeons in specialist referral centres should be 
advantageous and a factor in reducing the mortality of this 
complication. Although these extremely ill patients are 
demanding ın terms of nursing, intensive care and surgical 
input, acute necrotizing pancreatitis is in relatrve terms a small 
problem, accounting for only 3-7 per cent of the 456 patients 
treated for acute pancreatitis in our hospital during the study 
period. The eight deaths reported here represent only 
19 per cent of the total number of deaths from acute pancreatitis 
recorded prospectively. Furthermore, if those patients 
transferred to our care are excluded, the remaining deaths 
represent only 13-5 percent of the pancreatitis deaths in our 
own practice. Clearly, improvements in treatment of this small 
sub-group of patients will not have a dramatic effect on the 
mortality rate of 9 per cent for those cases of acute pancreatitis 
diagnosed in life, a rate which has remained essentially 
unchanged since 1974, and will have even less effect if the overall 
mortality rate (including cases first diagnosed at post-mortem 
examination) is considered!. 

Our data show that acute necrotizing pancreatitis is still 
associated with a considerable mortality and morbidity. Early 
multi-organ failure, advanced age, underlying medical illness 
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and the presence of infected necrotic tissue are all associated 
with a poor outcome. Necrosectomy delayed until the second or 
subsequent week is a suitable procedure for the majority of 
patients with acute necrotizing pancreatitis. However, our 
results indicate the shortcomings that may be associated with 
the traditional approach of closed dramage of the pancreatic 
bed. More recently we have adopted the technique of open 
packing of the pancreatic bed after necrosectomy but we have 
not yet discerned any clear benefit in terms of survival and retain 
an open mind as to the ultimate role of this approach or the 
alternative approach of postoperative lesser sac lavage!!. 
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Hepatocellular pseudotumour 
(regenerating nodule) in the 
cirrhotic liver mimicking 
hepatocellular carcinoma 


During a recent 6-year period we have encountered 10 patients with 
‘hepatocellular pseudotumour in the cirrhotic liver’ (regenerating hyper- 
plastic nodule). The patients were all male, aged 40-82 years. Seven 
were chronic alcohol consumers. None was positive for HBs-Ag but 
seven had either anti-HBs or anti-HBc. Serum AFP level ranged from 
4 to 28 ng/ml in six patients who did not have hepatocellular carcinoma 
at the time of the diagnosis of the pseudotumour. The lesions were 
depicted by ultrasonography in seven, by computed tomography in two, 
and by angiography in one case. Liver scan was negative in all five 
cases investigated. The pre-operative diagnosis was definitely or highly 
suspicious of hepatocellular carcinoma in three, of pseudotumour in the 
cirrhotic liver in three, and of recurrent carcinoma in one. In another 
three patients, pseudotumour was coincidentally discovered in resected 
specimens with hepatocellular carcinoma. The histopathological and 
follow-up studies demonstrated synchronous or metachronous development 
of carcinoma in seven patients. Whether or not these lesions in the 
cirrhotic liver are premalignant remains to be elucidated. 


Japan Keywords: Hepatocellular carcinoma, pseudotumour, cirrhosis 


The strong link between hepatocellular carcinoma (HCC) and 
liver cirrhosis is well recognized, and many physicians attempt 
early detection of HCC nodules by close follow-up of cirrhotic 
patients! ?. The most useful tool for this purpose may be a 
combination of serial determination of serum «-fetoprotein 
levels and periodic ultrasonography, both of which are non- 
invasive. 

We have recently reported three patients with a regenerating 
hyperplastic nodule in the cirrhotic liver which clinically 
mimicked HCC, and termed such lesions ‘hepatocellular 
pseudotumours in the cirrhotic liver”. A fourth patient with a 
similar lesion was encountered thereafter. Histopathologically, 
most of the lesion had the same appearance seen in the previous 
cases, but a very tiny HCC was found in the regenerating 
nodule. This may be the first case of malignant transformation 
of a regenerating hyperplastic nodule in the cirrhotic liver. We 
have since encountered another six patients with similar lesions 
The clinicopathological features and follow-up study of the ten 
patients described above has shown that hepatocellular pseudo- 
tumour in the cirrhotic liver may bave been related to the 
development of hepatocellular carcinoma ın seven of them. 


Patients and methods 


During the past six years, hepatocellular pseudotumour in the cirrhotic 
liver* has been encountered and resected in ten patients. During the 
same period, 113 patients with both hepatocellular carcinoma and liver 
cirrhosis underwent partial hepatic resection in our unit. The ten 
patients were all male, aged from 40 to 82 years (mean +s.d., 52-6 4-118 
years) All but one were known to have had liver disease for 6—25 years 
before the current admission. No patient had a history of blood 
transfusion but seven were chronic alcohol consumers All patients 
had associated liver cirrhosis which was histologically diagnosed 
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according to the criteria of Anthony et al5. Six had minimal 
oesophageal varices and two had cholelithiasis (Table 1). 

Hepatitis B markers and serum a-fetoprotein. (AFP) were 
measured by radioimmunoassay Liver scanning with ??"Tc was 
performed ın five patients Ultrasonography, computed tomography, 
and selective angiography were carried out in all patients before 
laparotomy 


Pre-operative diagnosis 


Hepatocellular carcinoma was strongly suspected ın the first three 
patients (Cases 1, 2, and 3). The pre-operative diagnosis was hepato- 
cellular pseudotumour In the cirrhotic liver (regenerating nodule) in 
three patients (Cases 4, 8, and 10) In another three (Cases 5, 6, and 7), 
a hepatocellular pseudotumour was coincidentally discovered in 
resected specimens with hepatocellular carcinoma Recurrent hepato- 
cellular carcinoma was the diagnosis in one instance (Case 9) 


Operative methods 

The lesions were removed by subsegmental resection of the liver in 
eight patients and by postero-inferior segmentectomy In one patient. 
Partial wedge resection was done merely for biopsy in one patient (Case 
7) with multiple hepatocellular carcinomas and the hepatic artery was 
cannulated for later chemotherapy Cholecystectomy was performed 
simultaneously in the two patients with cholelithiasis. In the six patients 
with oesophageal varices, only hgation of the coronary vein was 
performed because of the minimal extent of the varices. 


Follow-up of patients 

All patients were followed closely in the postoperative period. Liver 
functions and serum AFP level were estimated at least once a month 
Ultrasonographic examinations were repeated every 3 months and CT 
scanning and angiography were performed if and when necessary. 
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Table1 Clinical data of 10 male patients with hepatocellular pseudotumour 
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Duration Hepatitis B virus 
Case of liver Alcohol* 
no. Age disease (years) abuse HBs-Ag anti-HBs anti-HBc 
l 45 6 Yes + + 
2 57 10 Yes _ B - 
3 41 6 Yes 4 
4 40 7 No c 
5 60 21 Yes _ + + 
6 44 18 Yes — — — 
7 82 25 No — 
8 50 10 Yes — — 4 
9 51 11 No _ - * 
10 56 Unknown Yes - - 


Serum AFP 


(ng/ml) Other disease Outcome 
14 Oesophageal varices 41 months, died of HCC** 
Cholelithiasis 
28 None 43 months, alive with HCC 
1 Oesophageal varices 42 months, free of disease 
42 None 27 months, free of disease 
180 Oesophageal varices 39 days, died of liver 
Diabetes mellitus failure 
314 Oesophageal varices 12 months, died of HCC 
Diabetes mellitus 
14 Cholelithiasis 4 months, died of pneumonia 
4 Oesophageal varices 18 months, free of disease 
11 Oesophageal varices 12 months. free of disease 
14 Cholecystectomized 10 months, free of disease 


24 years ago 








* Those who consume more than 50 g alcohol every day for more than 5 years; **hepatocellular carcinoma 
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Figure 1 Pre-operative ultrasonograms in Case 4. An isoechoic mass 
with hypoechoic rim as large as 3:0 x 2-8 cm was found at the anterior 
edge of the right hepatic lobe. There was neither lateral acoustic shadow 
nor enhancement of posterior echo 


Results 


Hepatitis B virus 

No patient was positive for HBs-antigen but seven had either 
anti-HBs or anti-HBc, or both. Only three patients had no 
evidence of hepatitis B virus infection (Table 1). 


Serum AFP 

Serum AFP levels (normal range: less than 20 ng/ml) ranged 
from 4 to 28 ng/ml in six patients who did not have hepato- 
cellular carcinoma at the time of the diagnosis of hepatocellular 
pseudotumour. Serum AFP levels were 14-314 ng/ml in four 
patients who simultaneously had both hepatocellular pseudo- 
tumour and carcinoma (Table 1). 


Br. J. Surg.. Vol. 75, No. 11, November 1988 





Figure 2 Pre-operative computed tomography in Case 9. The lesion was 
not depicted by plain CT or CT with contrast media but was visualized 
by preceding intra-arterial infusion of Lipiodol. This case indicates that 
accumulation of lipiodol does not necessarily mean the presence of 
hepatocellular carcinoma in the cirrhotic liver 


Radiological data 


Liver scintigraphy did not demonstrate the pseudotumour in 
any of the five cases studied. Pre-operative ultrasonography 
revealed the lesion in seven patients. It was depicted as a 
hypoechoic mass in two, a hyperechoic mass in three, and an 
isoechoic mass with hypoechoic rim in two instances (Figure 1 ) 
Computed tomography demonstrated the lesion in only two 
cases, and it was enhanced with contrast media in one of them 
The lesion was visualized on CT only by a preceding infusion 
of Lipiodol (Kodama Pharmacologic Company, Japan) in Case 
9 (Figure 2). Angiography detected the hepatocellular 
pseudotumour only in one patient. In the three patients (Cases 
5. 6, and 7) in whom the pseudotumour was discovered during 
or after operation, retrospective evaluation did not show the 
lesion at ultrasonography, CT or angiography. The size of the 
lesion in these three cases was <2cm in diameter (Tables 2 
and 3). 


Histological findings 

The relationship between hepatocellular carcinoma and pseudo- 
tumour is illustrated in Table 3. In two patients carcinoma 
occurred late after removal of a pseudotumour. Pseudo- 
tumours developed 13 months after resection of carcinomas in 
one instance (Case 9). Both lesions were simultaneously found 
in four patients, in one of whom (Case 4) a very tiny carcinoma 
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Table2 Radiological data of 10 patients with hepatocellular pseudotumour 





Case 
no. Liver scan Ultrasonography Computed tomography Arteriography 
1 Negative Hypoechoic mass Negative Negative 
2 Not done Hyperechoic mass with halo Mass of low density, no enhancement Tumour stain with radiolucent rim 
3 Negative Hypoechoic mass Negative Negative 
4 Negative Isoechoic mass with wide hypoechoic rim Negative Negative 
5 Not done Negative Negative Negative 
6 Not done Negative Negative Negative 
7 Not done Negative Negative Negative 
8 Negative Isoechoic mass with hypoechoic rim Negative Negative 
9 Negative Hyperechoic mass Negative but lipiodol accumulated Negative 
10 Not done Hyperechoic mass Mass of low density, positive enhancement Negative 





NE 
Figure 3 Resected specimen in Case 4. The size of the pseudotumour 
was 3:1 x 3:1 x 3:1 cm. The dark nodule in the pseudotumour was histo- 


logically a hepatocellular carcinoma. Macronodular cirrhosis was present 
(upper part of the specimen) 


(0:8 x 0-8 x 0-8 cm) was discovered histologically in the pseudo- 
tumour (Figure 3). The maximal diameter of the pseudotumour 
was I-1-9cm in five, 2-2-9 cm in two, and > 3cm in three cases. 
A pseudocapsule was present macroscopically in two patients. 
Hepatocyte proliferation was found in the pseudotumour of 
nine patients (cases 1-9). Liver cells with basophilic cytoplasm 
were observed in two specimens. In Case 10, the lesion consisted 
only of focal fatty cirrhosis surrounded by micronodular 
cirrhosis (Figure 4). Kupffer cells were present in all cases except 
one. Bile duct cells were found in the lesion of seven patients. 
Figure 5 shows the carcinoma found in the pseudotumour in 
Case 4. Liver cirrhosis was present in all patients; it was 
micronodular in five, macronodular in three, and of a mixed 
type in two. 


Survival 


Five patients are alive, free of both hepatocellular carcinoma and 
pseudotumour. Two patients died of hepatocellular carcinoma 
and one is alive with this disease. Patient 5 died of hepatic 
failure 39 days after resection of hepatocellular carcinoma and 
pseudotumour. The oldest patient died of pneumonia 4 months 
after laparotomy (Table 1 ). 


Discussion 


Recent advances in the diagnostic methods used to detect 
hepatic tumours have increased our chances of detecting 
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Figure 4 Histological section of the lesion in Case 10. The lesion 
depicted by ultrasonography showed only focal fatty infiltration in a 
liver with micronodular cirrhosis (haematoxylin and eosin, original 
magnification: x 10) 


asymptomatic tumours of the liver. However, qualitative 
differentiation of space-occupying lesions is not necessarily easy, 
especially when the lesions are small. Close follow-up of patients 
with chronic liver disease allows a greater opportunity of finding 
hepatocellular carcinoma at a relatively early stage. One of the 
lesions to be differentiated from this carcinoma is regenerating 
hyperplastic nodule in the cirrhotic liver. We are not certain if 
our term hepatocellular pseudotumour is appropriate but most 
of these lesions mimic carcinoma clinically. Histology is the 
only reliable tool in diagnosis. 

Of our ten patients, seven had hepatocellular carcinoma 
synchronously or metachronously with a pseudotumour. The 
most interesting was the fourth patient in whom a minute 
carcinoma was found in the resected pseudotumour (Figure 3). 
The lesion in this patient was detected only by ultrasonography. 
Such a radiological discrepancy is rare in hepatocellular 
carcinoma and we strongly suspected the mass to be a 
regenerating nodule. Similar cases have been reported recently 
by Arakawa et al.*. 

Liver cell dysplasia, which is characterized by cellular 
enlargement, nuclear pleomorphism with hyperchromasia and 
multinucleation of hepatocytes, has been proposed by Anthony 
et al."* as a precancerous lesion of the liver. Watanabe er al.? 
have recently suggested that the more important candidate is 
a collection of small dysplastic cells which often produces a 
small round focus. The nucleocytoplasmic ratio of such small 
dysplastic cells is between that of normal hepatocytes and that 
of hepatocellular carcinoma. In addition to these two lesions, 
Altmann'? considers that a hyperplastic area with clear cells 
rich in glycogen is a precancerous state in non-cirrhotic livers. 
Neither the dysplastic cells described by Anthony et al." * and 
by Watanabe et al.?, nor the clear cells rich in glycogen were 
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Table 3 Pathological data of 10 patients with hepatocellular pseudotumour (HPT) in the cirrhotic liver 
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Case Correlation of HPT* Size of HPT (cm) Microscopic findings Type of liver Histological type 
No. with HCC (pseudocapsule) of HPT cirrhosis of HCC 
32x30x25 Kupffer cells (+) Mi t Not taken 
1 (Absent) Bile duct cells (+) uad tune 
Basophilic cells (4) 
2 25x25x25 Kupffer cells (+) Micronodular Trabecular 
(2-3 mm) b Edmondson II 
E Bile duct cells (—) 
HPT 
A. 2:0 x 16x 1:5 Kupffer cells (+) í 
3 (1 mm) Bile duct cells (4) Micronodular 
33x34x34 Basophilic cells (+) Trabecular plus 
4 HCC (Absent) Kupffer cells (4) Macronodular pseudoglandular 
Ç Bile duct cells (+) Edmondson II 
N< HPT 
Kupffer cells (+) e 
5 i& Em Bile duct cells (—) Micronodular Lasers II 
sen Fatty change (+) mondson 
Clear cells (*) 
17x15x15 Trabecular 
6 Kupffer cells (+) Macronodular 
(Absent) Bile duct cells (+) Edmondson HI 
HCC 
12x10x10 Kupffer cells (+) Trabecular 
7 (Absent) Bile duct cells (+) Macronodular Edmondson II 
HPT 
30x25x20 Kupffer cells (+) i 
8 (Absent) Bile duct cells (+) Micronodular 
Kupffer cells (+) 
19x17x14 Š i Trabecular 
9 Bile duct cells (+) Mixed type 
(Absent) Fatty change (+) Edmondson II 
13x11x11 Focal fatty ; 
x (Absent) cirrhosis Mieronodalar 








* HPT, hepatocellular pseudotumour; HCC. hepatocellular carcinoma 
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Figure 5 Histological sections of the lesion in Case 4. The figures show the border portion of the pseudotumour and the hepatocellular carcinoma. 
Histological type of carcinoma was mostly trabecular but partly pseudoglandular (haematoxylin and eosin, original magnification: left x 10, right x 50) 


found in the pseudotumours of our patients, although in two 
cases the lesion was rich in basophilic liver cells, a finding which 
usually means active cellular proliferation. 

At present we do not know if the development of carcinoma 
in the regenerating nodule in Case 4 was incidental or causally 
related. We do not assume that all such lesions detected on 
ultrasonographic follow-up of cirrhotic patients are related to 
hepatocellular carcinoma. The lesion appeared merely as a focal 
fatty infiltration in micronodular cirrhosis in Case 10, and such 
lesions can be detected as a hyperechoic lesion by ultrasono- 
graphy. If these lesions are large enough, they will be depicted 
as cold areas by scintigraphy, as reported by Klion and 
Rudavsky''. The question may be whether or not the lesions 
presented herein are the same as ‘macro-regenerating nodule 
in the cirrhotic liver’ reported by Rabinowitz et al.'^. The 
lesions in our and Arakawa's patients were approximately 
3 cm or less and, as far as size is concerned, our lesions seem to 
be different from macro-regenerating nodules in the cirrhotic 
liver. At present it is difficult to state if this is a new entity or 
not. In the light of the current study it seems undeniable that 
hepatocellular carcinoma frequently develops in the cirrhotic 
liver with pseudotumour as we define it. We are beginning to 
appreciate some of the radiological and ultrasonographic 
characteristics of pseudotumours in the cirrhotic liver, but 
definitive diagnosis of this lesion is still difficult. without 
histological studies. How to treat the patients with this lesion 
is a problem for further study. 
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Obstructive pancreatitis: unusual 


causes of chronic pancreatitis 


Fifty-eight consecutive surgical pancreatic resections for chronic 
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pancreatitis were examined. Eight cases were identified with obstructive 
pancreatopathy; all underwent pancreato-duodenectomy. H istological 
examination revealed that obstruction in three cases was due to duodenal 
wall cysts, and in two patients it was associated with pancreas divisum 


(the accessory papilla was obstructed by a neuroendocrine tumour in 
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In Western countries, chronic pancreatitis is precipitated by 
alcohol abuse in 60-85 per cent of patients’. Pancreatitis in the 
remainder is due to a variety of causes, classified as metabolic, 
obstructive, or manifestations of systemic disease. Despite 
exhaustive pre-operative investigation, the aetiology is not 
determined in some patients, and they are grouped under 
‘idiopathic’ causes with its variable incidence of 9—45 per cent. 

The revised Marseille classification of pancreatitis? drew 
attention to the importance of chronic obstructive pancreatitis. 
Firstly, it is the only form of chronic pancreatitis that will 
improve following definitive surgery to relieve the obstruction. 
Secondly, a wide range of lesions may lead to major duct 
obstruction including small tumours which may be surgically 
curable if resected early. Debate continues about whether failure 
of fusion of the dorsal and ventral pancreatic ducts (pancreas 
divisum) predisposes to an obstructive pancreatitis. 

Obstructive pancreatitis is managed by relieving the obstruc- 
tion when recognized. The accepted method of dealing with 
patients with pancreatitis and a dilated duct is pancreato- 
jejunostomy; this does not normally produce histological 
material and the cause of pancreatitis in these patients may 
remain unknown. In this report, the incidence and aetiology 
of obstructive pancreatitis has been examined in patients who 
underwent surgical resection between January 1984 and 
September 1986. 


Patients and methods 


Patient selection 


The decision to operate was based on clinical criteria after consultation 
between physician and surgeon. These criteria included diagnostic 
certainty that chronic pancreatitis was the cause of symptoms, pain 
which was unrelieved by high doses of narcotics, repeated exacerbations 
of pancreatitis, weight loss and the development of complications. 


Clinical investigation 

A detailed history was taken to define the frequency of attacks of 
pancreatitis, length of history, age at onset, previous hospital admis- 
sions, amount of alcohol consumed, analgesic (including narcotic) 
consumption, weight loss and development of endocrine or exocrine 
insufficiency. 


Laboratory investigation 


A full blood count, determination of prothrombin time and biochemical 
profile was undertaken with specific tests for hypercalcaemia and 
hyperlipidaemia. 


one case and by ectopic pancreatic tissue in the other). One case each 
was due to obstruction of an anomalous duct by vegetable matter, to 
segmental pancreatitis, and to an intraductal carcinoma. Obstructive 
pancreatitis has many causes and diligent pre-operative assessment is 
required as surgical resection may be beneficial. Special efforts should 
be made to identify ductal anomalies, duodenal cysts, ectopic pancreatic 
tissue, and small ampullary tumours of exocrine and endocrine origin 
in order to define the aetiology of pancreatitis. 


Keywords: Obstructive pancreatitis, ectopic pancreatic tissue, duodenal cysts. pancreas divisum 


Imaging 

Each patient first had an ultrasound examination. If the ultrasound 
failed to delineate the pancreas adequately, a computerized tomo- 
graphic (CT) scan was performed. Features of obstructive pancreatitis 
were sought, specifically dilatation of the pancreatic duct upstream of 
a focal point with homogeneous atrophy of the parenchyma. Endo- 
scopic retrograde pancreatography (ERP) was then attempted, taking 
care to examine both the major and minor papilla. If cannulation of 
the major papilla failed, an attempt was made to cannulate the minor 
papilla with the aid of intravenous secretin administration (50 units; 
Boots). If either papilla was abnormal a biopsy was taken and, if an 
abnormality was seen within the duct, biopsy of that abnormality or 
brush cytology was attempted. If the duct could not be cannulated, 
and duct diameter exceeded 3mm on ultrasound examination, a 
percutaneous pancreatogram was attempted to delineate ductal 
anatomy. If obstruction was present and an abnormality was noted on 
ultrasound or CT scanning at the site of obstruction, fine needle 
aspiration biopsy of the abnormality was undertaken under ultrasound 
or CT guidance. Latterly an automated "Tru-cut' biopsy was also 
performed. Finally, if further imaging was required, endoscopic ultra- 
sound of the pancreas was performed using the Olympus 'Eloka' 
mk III endoscopic ultrasound apparatus. 


Histological examination 

After the specimen was resected, it was sent fresh for histological study. 
In relevant cases the duct system was demonstrated by injection of 
radio-opaque silicone rubber material (Micro-fil, Canton Bio-Medical 
products Inc, Colorado, USA) and soft-tissue X-rays were taken. The 
gland was then cut in coronal or sagittal planes into sections 
approximately 5mm thick. Sections were formalin fixed and paraffin 
embedded in an orientated fashion. Histological 5 um sections were 
stained with conventional haematoxylin and eosin stains and with 
routine immunoperoxidase stains to demonstrate the gut hormones 
insulin, glucagon, somatostatin, pancreatic polypeptide and gastrin. 
The general neural and neuro-endocrine markers neurone-specific 
enolase and protein gene product 9-5 (PGP 9-5) were demonstrated by 
an identical immunoperoxidase technique. The preponderance of 
pancreatic polypeptide in the islets of the ventral gland® was used to 
identify that part of the pancreas derived embryologically from the 
ventral pancreatic bud. 


Results 


Between 1 January 1984 and 30 September 1986, 58 patients 
underwent a pancreatic resection with a pre-operative diagnosis 
of chronic pancreatitis. There were 27 distal pancreatectomies, 
21 Whipple’s procedures (including pylorus-preserving pan- 
creato-duodenectomies) and 10 total pancreatectomies. There 
was no 30-day mortality. The group consisted of 17 female and 
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Table 1 Details of the cases of obstructive pancreatitis 





Alcohol 
(g/24 h) 


Case Age 


no.  (years)Sex Histology* 





l 40 M 50-100 
2 63 M <20 Duodenal cyst 
3 37 M <30 Periampullary cyst and 
Previously >80 ectopic pancreas at MP 
E 50 F Nil Pancreas divisum 
Somatostatinoma at AP 


Duodenal wall cyst 


5 24 M « 30 Pancreas divisum with 
ectopic pancreas at AP 
6 33 F Current 0 Wirsung duct obstructed by 


Previously >50 vegetable matter after 
pancreato-jejunostomy 
7 59 M « 50 Segmental pancreatitis 
M « 20 Intraductal papillary 
carcinoma 





* MP, major papilla; AP, accessory papilla 


41 male patients aged 4-76 years (median, 36 years). The eight 
cases of obstructive pancreatitis are listed in Table 1; all 
underwent resection of the head of the pancreas. Five of these 
cases are described below in detail to illustrate the heterogeneity 
of this group. 


Case reports 
Case 1 


A 40-year-old man presented with recurrent attacks of acute pan- 
creatitis. He consumed up to 100g alcohol/day. He subsequently 
developed obstructive jaundice and underwent cholecystectomy and 
negative exploration of the common bile duct. Despite this the patient 
had further episodes of cholangitis and pancreatitis 

Ultrasound scan showed dilatation of the intrahepatic biliary tree. 
There was a complex cyst containing calcium in the head of the pancreas 
and dilatation of the main pancreatic duct. ERP demonstrated that 
the cyst did not communicate with the ductal system. At pancreato- 
duodenectomy there was a convoluted cystic space (approximately 
1-Scm in diameter and 6 cm long) within the head of the pancreas. 
Histology showed that the cyst was lined by inflammatory tissue and 
some areas of cylindrical epithelium suggesting a pancreatic ductal 
origin. There was moderate chronic pancreatitis. There was a similar 
cyst within the duodenal wall impinging on the ampulla of Vater 
(Figure 1). 

Histological reconstruction suggested that the duodenal wall cyst 
caused obstruction of the pancreatic duct. A combination of the cystic 
mass and inflammation in the head of the pancreas led to obstruction 
of the common bile duct. The aetiology of the duodenal wall cyst is 
not clear but it is possibly the consequence of pancreatitis in ectopic 
pancreatic tissue. The significance of this patient's alcohol consumption 
remains unknown. Two similar cases were identified in the series. 


Case 2 

A 63-year-old man was referred for investigation of abdominal pain 
and jaundice. Biochemical investigation suggested resolving obstructive 
jaundice. Ultrasound showed a dilated biliary tree and at ERP an 
ampullary mass was found, consistent with an ampullary carcinoma 
A pancreato-duodenectomy was performed. Histological examination 
revealed cystic changes similar to those in case 1 


Case 3 


A 37-year-old man was referred for consideration of surgery because 
of chronic pancreatitis. He had a past history of heavy alcohol 
consumption (80 g/day). Ultrasound showed a heterogeneous pancreas 
with areas of calcification. The pancreatic duct was dilated to 6-5 mm 
and contained calculi. Pylorus-preserving pancreato-duodenectomy 
was performed. Histology confirmed marked chronic pancreatitis 
throughout the gland. There were numerous duodenal wall cysts present 
causing ductal obstruction 


Case 4 


A 50-year-old woman was referred for further investigation of ab- 
dominal pain, weight loss and diarrhoea. The ultrasound scan showed 
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that the dorsal and ventral pancreatic ducts appeared separate; the: 
dorsal duct was dilated to 7 mm and the ventral duct was normal. ERP" 
was attempted but failed at both papillae. The accessory papilla 
appeared unduly prominent and biopsy specimens were found tc 
contain large quantities of neuroendocrine tissue. A percutaneous 
pancreatogram confirmed the presence of a dilated pancreatic duct witha 
ectatic side branches and pancreas divisum. 

The pre-operative diagnosis was of a neuroendocrine tumour of the 
accessory papilla and pancreas divisum. Pre-operative assays of gut* 
hormones were normal. Pancreato-duodenectomy was performed. 
Macroscopically the accessory papilla protruded into the duodenal 
lumen and a 1-2 cm tumour occluded Santorini's duct; distal to this 
the pancreatic duct was dilated (Figure 2). 

The tumour surrounded the intramural portion of the pancreatic 
duct, and appeared to have arisen from ectopic pancreatic tissue as 
several lobules of exocrine pancreas were recognizable around it in the 
duodenal wall. Immunohistochemical examination showed somato- 
statin positivity of the tumour cells. A local lymph node contained 
metastatic tumour. The remainder of the exocrine pancreas showed 
chronic pancreatitis with almost complete loss of exocrine tissue. 


C `ase 5 


A 24-year-old man was admitted with a 4-year history of abdominal 
pain. He had a past history of heavy alcohol consumption (200 g 
alcohol/day for 3 years). He had not drunk for 1 year before admission. 
ERCP revealed pancreas divisum with an equivocal dorsal pancreato- 
gram. In July 1984 accessory pancreatic duct sphincterotomy was 
performed. Multiple further admissions for abdominal pain ensued and 
narcotic addiction developed. Pancreato-duodenectomy was per- 
formed. The dorsally derived pancreas showed mild periductal fibrosis 
consistent with chronic pancreatitis. Microscopic examination of the 
accessory papilla revealed ectopic pancreatic tissue surrounding the 
main pancreatic duct. 


Case 6 


A 33-year-old woman had a 6-year history of recurrent attacks of 
pancreatitis and had been a known alcohol abuser. She underwent 
pancreato-jejunostomy because of intractable pain. One year later the 
pancreato-jejunostomy was revised because of recurrent attacks of 
pancreatitis. Despite abstinence from alcohol her symptoms were 
unchanged. Two coeliac plexus blocks. a distal pancreatectomy and 





Figure 1 Case 1: whole mounted coronal section through the head of 
the pancreas, including duodenal wall and major papilla. T here are cystic 
spaces within the head of the pancreas (arrowhead) and within the 
submucosa of the duodenum below the papilla (arrow). Haematox ylin 
and eosin stain 
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Figure 2 Case 4: coronal section through the head of the pancreas and 
duodenum at the level of the accessory papilla showing a small tumour 
(small arrow) within the duodenal wall compressing Santorini's duct and 
causing ductal dilatation (large arrow) 





Figure 3 Case 6: sagittal section through the head of the pancreas 
showing segmental pancreatitis involving the ventrally derived portion 
(arrow) 


finally operative insertion of a Silastic (Dow-Corning) tube into the 
pancreatic duct followed, all to no avail. 

On admission to our care, abdominal ultrasound showed that the 
remaining pancreas appeared small with irregular parenchyma. There 
was no evidence of calcification or ductal dilatation. ERP failed at both 
papillae. Duodenum-preserving pancreatectomy was undertaken be- 
cause of the severity of her pain. 

Study of serial sections revealed that the entire pancreas drained via 
Santorini's duct. No communication was found between the main 
pancreatic duct and the major papilla. Histologically the dorsally 
derived pancreas showed mild inactive pancreatitis. The portion derived 
from the ventral anlage showed severe active chronic pancreatitis 
(Figure 3). The ventrally derived portion of the main pancreatic duct 
close to the confluence with the dorsally derived portion was constricted 
by periductal fibrosis and chronic inflammation. The ductal lumen was 
occluded by vegetable matter (Figure 4). 
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The duct of Wirsung in the head of the gland drained retrogradely 
in this patient into Santorini’s duct. This variant occurred with a 
frequency of 0-9 percent in the post-mortem series of Stolte”. In 
addition, the junction between the Wirsung and Santorini ducts was 
narrowed—one of the commonest sites for congenital strictures of the 
main pancreatic duct*. It is postulated that this patient initially had 
alcoholic pancreatitis and an unusual ductal anatomy. After pancreato- 
jejunostomy the dorsal duct was drained but the ventral duct was 
occluded by vegetable matter which gained access through the jejuno- 
stomy; obstructive pancreatitis then occurred in the ventral segment 
Recurrent pancreatitis has been reported following retention of a splint 
in a pancreato-jejunostomy?, and foreign bodies including vegetable 
matter have also been documented as a cause of pancreatitis when 
occluding pancreatic drainage”. 


Case 7 

A 59-year-old man was referred with a 2-year history of intermittent 
right upper quadrant pain and 2! stone ( + 15:75 kg) weight loss. During 
one attack of pain, hyperamylasaemia and mild obstructive jaundice 
were documented. An ultrasound scan showed multiple stones in the 
gallbladder and a dilated common bile duct. 

ERP showed the dilated bile duct, revealed no stones but also 
showed a dilated pancreatic duct, findings interpreted as consistent 
with a small tumour obstructing the major papilla. Multiple biopsies 
of the papilla were performed but were histologically normal. A small 
ampullary tumour was thought to be the most probable diagnosis and 
pancreato-duodenectomy was performed 

The pancreas was small and fibrosed and the pancreatic duct was 
dilated to 5 mm. The gallbladder was markedly inflamed and fibrosed 
Histological examination revealed ectopic pancreatic tissue around the 
intramural portion of Wirsung's duct and within the periampullary 
submucosa (Figure 5). The ventrally derived pancreas showed moderate 
fibrosing pancreatitis and duct dilatation. The retropancreatic portion 
of the bile duct was also involved in this process. The dorsally derived 
pancreas showed only mild fibrosis and no duct dilatation. 

It is presumed that ectopic pancreatic tissue in the duodenal wall 
and major papilla led to obstruction of the main pancreatic duct and 
Obstructive pancreatitis. It is also presumed that there must have been 
relative stenosis at the communication between Wirsung's duct and 
Santorini's duct, as the dorsal pancreas was relatively spared in the 
inflammatory process. It is concluded that this patient had a form of 
segmental pancreatitis predominantly affecting the posterior part of the 
head of the gland, that part closely approximated to the bile duct and 
embryonically derived from the ventral pancreas. Biliary disease is not 
usually considered relevant in the aetiology of chronic pancreatitis, but 
in cases with focal pancreatitis related to the bile duct it cannot be 
dismissed as an aetiological factor. It is also of note that, in the series 
of patients with 'pseudotumours' of the ampulla described by Leese et 
al.'?, significantly more of these patients had gallstones present than 
those with ampullary carcinoma 


Case 8 


A 60-year-old man was referred with a l-year history of recurrent 
attacks of acute pancreatitis. He was treated conservatively but lost one 
stone (6:3 kg) in weight in the subsequent year. Abdominal ultra- 
sound examination showed dilatation of the pancreatic duct to a 
diameter of 10 mm in the head of the gland. The parenchyma was 





Figure 4 Case 6: ventral duct sectioned shortly before confluence with 
dorsal duct. The lumen is narrowed and occluded by vegetable matter 
(arrows). There is squamous metaplasia of the ductal epithelium 
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Figure S Case 7 
papilla, showing ectopic pancreatic tissue within the duodenal submucosa 
and involving the sphincter musculature (haematoxylin and eosin) 


low-power micrograph of section through the major 


atrophic in the head of the gland. There was a strongly echogenic focus 
at the point of obstruction. Endoscopic ultrasound examination sug- 
gested that the obstruction was either periductal fibrosis or, more 
probably, a small intraductal tumour (Figure 6). Computerized tomo- 
graphy confirmed these findings (Figure 7) 

ERP revealed a serpiginous filling defect in the mid-duct. Biopsy 
and cytology were not diagnostic, and as tumour was considered the 
most probable diagnosis the patient underwent pylorus-preserving 
pancreato-duodenectomy 

Histological examination of the pancreas confirmed a dilated 
pancreatic duct with active chronic pancreatitis in the head and neck 
The ventral duct near its junction with the dorsal duct was dilated and 
filled with a small villous adenoma showing moderate to severe 
dysplasia, with scanty mucin production. Several small ductules of 
moderately differentiated carcinoma were present surrounding the 
major duct near the adenoma with perineural invasion 


Discussion 
The classification of pancreatitis was simplified at recent 
workshops into acute and chronic forms?^''. The Marseille 
classification drew attention to a special sub-group of patients 
with chronic pancreatitis, namely those with chronic obstructive 
pancreatitis. Morphologically, this is characterized by dilata- 
tion of the ductal system proximal to a point of occlusion, 
diffuse atrophy of the acinar parenchyma and uniform diffuse 
fibrosis. However, ductal dilatation may be a feature of other 
causes of chronic pancreatitis and is not pathognomonic. It is 
important to recognize this obstructive sub-group as these 
patients may obtain good results from surgical resection. The 
cause of obstruction may not be immediately apparent on 
pre-operative investigation and careful consideration must be 
given to the possibility of an obstructive aetiology, by a careful 
and detailed assessment. In addition, a significant number of 
cases that present clinically and radiologically as pancreatic 
malignancy are finally diagnosed as having benign obstructive 
pancreatopathy 

In this series we have found a variety of causes for pancreatic 
duct obstruction, some of which were not apparent pre- 
operatively despite detailed investigation 


Duodenal wall cysts 

Duodenal wall cysts may be single or multiple, and may be 
submucosal or intramuscular. They are usually located on the 
mesenteric border of the first or second part of the duodenum. 
Typically the lining of the cyst is similar to the duodenal 
mucosa, although gastric and ectopic pancreatic tissue have 
been described'??, Many aetiologies have been proposed, 
including duplications of the upper gastrointestinal tract, reten- 
tion cysts of Brunner’s glands and cystadenomas'*'*. In 
advanced cases it can be difficult to determine the origin of the 
cyst. Duodenal wall cysts have been described as a cause of 
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pancreatitis’? '5, On the other hand, ectopic pancreatic tissue 
is said to be important in the development of duodenal wall 
cysts! ^*^ and it is not clear if the cysts are the cause of 
pancreatitis or if pancreatitis affecting ectopic pancreatic tissue 
leads to cystic changes. A third possibility is that ectopic 
pancreatic tissue is more susceptible to pancreatitis and under- 
goes cystic change which leads to narrowing of the main 
pancreatic duct and obstructive pancreatitis 


Accessory papilla tumours 

Somatostatinomas at both papillae have been described pre- 
viously! ^!? although obstruction of the pancreatic duct was 
not observed. These reported cases had no evidence of diabetes 
or obstructive jaundice, except in one patient with coincident 
papillary carcinoma!?. Somatostatinomas situated in the 
papillae may originate in the neuroendocrine component of 
ectopic pancreatic tissue. It is not yet possible to say wh "wr 
somatostatinomas are more common than other neuroenuo- 
crine tumours in this location. 





Figure 6 Case 8; endoscopic ultrasound examination of dilated 
pancreatic duct segment. The duct wall is irregular and the lumen contains 
a soft-tissue density (arrowed) which is locally invasive papillary 
carcinoma 





Figure 7 Case 8: CT scan showing segmental dilatation of the main 
pancreatic duct in the neck of the pancreas. There is almost complete 
atrophy of the surrounding parenchyma (arrowed), but preservation of 
the parenchyma upstream 
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The ventrally derived part of the pancreas rotates posteriorly 
around the duodenum with the bile duct in the sixth week of 
embryonic development. Thus both the bile duct and the ventral 
pancreatic anlage lie posterior to the larger and dorsally derived 
pancreas. It is also more likely that pathological processes 
affecting the ventral pancreas will involve the bile duct because 
of their close approximation. The proximity of the pancreatic 
head to the bile duct and the duodenal loop suggest possible 
mechanisms in the aetiology of segmental pancreatitis, and 
biliary tract disease, duodenal ulcer, gastric surgery, duodenal 
wall cysts and ectopic pancreatic tissue in the duodenal wall 
have all been implicated. A retrospective study of segmental 
pancreatitis found that biliary disease was more common in 
this group of patients than in those with non-segmental 
pancreatitis!é, Segmental pancreatitis was diagnosed in 24 
percent of a series of 123 pancreato-duodenectomy speci- 
mens!5. It frequently mimics pancreatic carcinoma, as in the 
case reported here. Its true incidence is probably less than the 
above figure suggests as cases suspected of being malignant are 
operated on more frequently. 

Leese et al. in their series of 49 patients of periampullary 
tumours identified 11 cases with so-called ‘pseudotumours’ of 
the ampulla with the endoscopic appearances of ampullary 
carcinoma but histological and clinical evidence of a benign 
process!? In two of these eleven cases the histology was 
sufficiently disturbing to merit laparotomy. Their study high- 
lights the difficulties in making a pre-operative diagnosis in 
patients with ampullary tumours and they advocate a policy 
of endoscopic biopsy and sphincterotomy initially, with repeat 
biopsy in all equivocal cases after inflammation has been 
allowed to resolve. 


Ectopic pancreatic tissue 

Ectopic pancreatic tissue is found most commonly in the second 
part of the duodenum close to the ampulla of Vater??. It has 
been associated with obstruction of the common bile duct?! 
and a variety of symptoms relating to the upper gastrointestinal 
tract22.23 In the reported series of segmental pancreatitis, 
ectopic pancreatic tissue was noted in the duodenal wall in 3 
of 30 cases but duodenal wall cysts were present in 17 of 30 
cases!®, As mentioned above, ectopic pancreatic tissue is 
considered to be an aetiological factor in the development of 
duodenal wall cysts. 


Pancreatic carcinoma 

Chronic obstructive pancreatitis due to carcinomatous duct 
obstruction is well described. The case described here is, 
however, slightly unusual. It is uncommon to detect papillary 
growths at ERP and most cases of pancreatic cancer are 
detected as strictures or abrupt blockage of the duct. 


Ductal anatomy 


Pancreas divisum is the commonest variant of ductal anatomy? 
and it remains controversial? whether this alone pre- 
disposes to obstructive pancreatitis. Pancreas divisum precludes 
the safety valve effect of two pancreatic ducts and may make 
an individual more susceptible to obstructive pancreatopathies 
of a more complex nature?^. The site of fusion of the dorsal 
and ventral pancreatic ducts is commonly a point of narrow- 
ing?5 and may be the site of obstruction. If the pancreas drains 
via only one papilla, performing a distal pancreato-jejunostomy 
or sphincteroplasty may render the patient susceptible to duct 
obstruction by reflux of small bowel content, especially if the 
Roux loop used for the anastomosis is less than 40 cm long. 
In conclusion, this study suggests that obstructive pancreat- 
itis 1s not uncommon but has heterogeneous causes. Ectopic 
pancreatic tissue in the duodenal wall and particularly in 
relation to the papillae is probably more important in the 
pathogenesis of obstructive pancreatic lesions than has been 
recognized hitherto. It has been implicated in the development 
of duodenal wall cysts and segmental pancreatitis, and is also 
a potential site for both exocrine and endocrine neoplasia. 
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Combined interpretation of clinical, radiological, ultrasono- 
graphic and histopathological data are required and even in 
these circumstances the true diagnosis may be made only on 
careful macroscopic and microscopic reconstruction of a 
surgical pancreato-duodenectomy specimen. 
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Management of severe intra- 
abdominal sepsis: single agent 
antibiotic therapy with: cefotetan 
versus combination therapy with 
ampicillin, gentamicin and 
metronidazole 


In a prospective, randomized trial involving 100 patients with severe 
intra-abdominal sepsis, the value of single agent antibiotic therapy with 
cefotetan was compared with that of combination therapy of ampicillin, 
gentamicin and metronidazole (AGM). All patients underwent 
exploratory laparotomy. The mortality rate was 3 percent, all deaths 
occurring within 48h of operation. Two-thirds of patients were 
considered severely ill on admission, and one-third were moderately ill. 
Six patients had positive blood cultures on entry into the study. The 
mean age was 31 years and concurrent disease was present in 14 per cent 
of the patients. A satisfactory response was achieved in 82 per cent of 
patients receiving cefotetan and in 65 per cent of those receiving AGM, 


„whereas the response was unsatisfactory in 18 percent of cefotetan 


patients and 35 percent of those receiving AGM (P —0-075 n.s.). 
Significant changes in laboratory values during the study occurred in 
51 per cent of patients, and 7 per cent required vitamin K administration 
for hypoprothrombinaemia. The results of this study suggest that 
antibiotic therapy with single agent cefotetan is as safe and effective as 
a combination of ampicillin, gentamicin and metronidazole in patients 
with severe intra-abdominal sepsis requiring operative management. 
Keywords: Intra-abdominal sepsis, peritonitis, antibiotic treatment i 


Successful management of intra-abdominal infection 1s based 
on the following principles. Operative intervention achieves 
removal of the source of contamination, debridement of devital- 
ized tissues and drainage of pus. Systemic complications, as 
manifested by organ dysfunction, require supportive manage- 
ment. Antibiotic therapy 1s regarded as an adjuvant measure 
against bacterial invasion, in that it 1s synergistic with the host’s 
own immune defence mechanisms. 

Mortality rates quoted in the literature vary considerably, 
reflecting lack of standard criteria in reporting this complex 
problem. As well as several elements of surgical technique, 
optimal antibiotic therapy remains controversial. The ideal 
agent should be effective against all the pathogens commonly 
encountered, free from toxic side-effects, inexpensive and con- 
venient to administer Most investigations support the view 
that the antibiotic should be directed against both the aerobic 
and anaerobic components of the intra-abdominal flora, and 
combinations of an aminoglycoside, metronidazole and a 
pénicillin derivative have become standard. Newer agents with 
a wider spectrum of activity have now become available The 
development of ‘second’ and ‘third’ generation cephalosporins 
and ureido-penicillins has fuelled the search for less toxic, but 
equally effective preparations Various comparative clinical 
trials have been conducted but substantial differences in treat- 
ment results have not generally been forthcoming!~?°. 

Cefotetan is a recently developed semi-synthetic cephamycin 
active against most organisms commonly isolated from intra- 
abdominal infection, including Escherichia coli and many of 
the Bacteroides fragilis organisms Its antibacterial spectrum, 
pharmacokinetics and low toxicity make it a potentially attrac- 
tive antibiotic for the treatment of intra-abdominal sepsis. The 
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present study compares the efficacy of cefotetan with that of a 
combination of ampicillin, gentamicin and metronidazole 
(AGM) in a prospective, randomized trial in patients requiring 
operation for serious intra-abdominal infection. 


Patients and methods 


Patient selection 


Patients older than 14 years who were admitted to King Edward VIII 
Hospital, Durban, between July 1985 and October 1986 and who 
required surgical management for intra-abdominal sepsis were eligible 
for the study. The study protocol was approved by the Hospital Ethics 
Committee 1n accordance with the Declaration of Helsinki, 1964. Not 
eligible were patients with a known allergy to the antibiotic agents, 
pregnant or lactating women, patients receiving concurrent antibacterial 
or other investigational drugs and those who appeared moribund and 
unlikely to survive operation. Informed consent was obtained from all 
patients and randomuzation achieved by means of a sealed code block 
chart Once admitted to the study they were evaluated by physical and 
laboratory criteria before operation, during treatment after operation, 
at conclusion of antibiotic therapy, and during follow-up 1—4 weeks 
later All consecutive patients admitted to two of the six surgical units 
at King Edward VIII Hospital were considered for inclusion in the 
study and this cohort represents one-third of all patients with intra- 
abdominal infection admitted over the 16-month study period 


Antibiotic therapy 


Randomuization was either to treatment with cefotetan or with ampi- 
cillin, gentamicin and metronidazole (AGM). Cefotetan disodium, 
(Apatef, ICI Pharmaceuticals Ltd.), a sterile lyophilized powder was 
dissolved in water for mjection (BP) to a strength of 2 g in 10 ml and 
administered intravenously as a slow bolus dose 12 hourly. Gentamicin 
(80 mg 8 hourly), ampicillin (1 g 6 hourly) and metronidazole (500 mg 
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Table 1 Sex and age of 96 patients in the study 





Antibiotic therapy 


Cefotetan AGM 
Male 36 36 
Female 11 13 
Mean (-s.d.) age (years) 29 2 (+13:4) 32:5 (414-9) 
Median age (years) 28 31 
Range (14-65) (14—71) 





AGM, ampicillin, gentamicin, metronidazole; s.d , standard deviation 


8 hourly) were given intravenously. After 48 h the intravenous adminis- 
tration of metronidazole was changed to rectal suppositories 1g 
every 8h. The first antibiotic doses were given before operation and 
therapy continued afterwards for 5-10 days, depending on clinical 
progress. In patients with impaired renal function, cefotetan dosage 
was reduced by increasing the administration interval Similarly, 
gentamicin peak levels were monitored 1n patients with raised serum 
creatinine levels. Any other non-antibiotic medication thought to be 
essential for the medical management of the patient was continued and 
recorded 


Microbiology 


Blood and urine specimens were obtained for culture before starting 
antimicrobial therapy. Blood was collected aseptically after skin anti- 
sepsis and was inoculated into culture media for aerobic and anaerobic 
incubation (Bactec media 6B and 7D, Johnston Laboratories, USA). 

At operation, specimens of any pus, inflammatory exudate or bile 
collections were sampled. When possible, 5-10ml of fluid were 
aspirated into a sterile syringe; thereafter any air was expelled and the 
needle capped with a sterile rubber stopper. In addition swab specimens 
were collected and placed deeply in Stuart's transport medium. 

All specimens were appropriately identified and forwarded without 
delay to the microbiology laboratory for processing. 

Blood cultures were incubated at 37°C and examined visually and 
radiometrically for growth on days 1, 2, 3, 5 and 7 after receipt. Cultures 
yielding growth were subcultured immediately and investigated further. 
Catheter unne specimens were inoculated on to cysteie-lactose 
electrolyte-deficient medium (CLED, Oxoid, UK) using a standard 
loop. Bacterial counts were determined after overnight incubation at 
37°C. Counts of bacteria > 105/ml of a single or predominant species 
were considered significant. 

Smears were prepared for Gram stainmg and microscopy from 
syringe and swab specimens, which were also inoculated on to the 
following media: MacConkey agar for incubation in air, 5percent 
blood agar for incubation in air plus Spercent carbon dioxide, 
thioglycolate broth and 10 per cent brucella blood agar enriched with 
vitamin K and haem, with and without amikacin 100 mg/l for incuba- 
tion in an anaerobic chamber (Forma Scientific, USA). Aerobic and 
facultatrve bacteria were identified by standard methods. Anaerobic 
bacteria were identified using the Minitek system (BBL Microbiology 
Systems, USA) Gram-tube test-positive yeasts were identified as 
Candida albicans. Other yeasts were identified using the API 20 C 
system (API System SA, France) Antimicrobial susceptibilities for 
bacterial isolates were determined by the disc diffusion method of 
Stokes and Waterworth!! 


Data collecting 


Patients were assessed clinically every day and their progress monitored. 
The response was considered satisfactory if treatment resulted in 
normalization of haemodynamic and respiratory values, return of 
intestinal activity, disappearance of signs of intra-abdominal sepsis and 
fever, clearing of the sensorium and subjective well-being. Blood 
samples were obtained before, during and after therapy for haemato- 
logical, renal and liver function tests. After operation microbiology 
specimens were collected from any drain site, wound, urine, blood, 
sputum or during re-laparotomy on suspicion of sepsis. Adverse events 
were recorded and special attention paid to any bleeding tendency. An 
increase in prothrombin time of 5s or more during the study, or a value 
in excess of double the control value on entry, was treated by means 
of 10mg vitamin K injection daily and closely monitored by 
haemostatic tests. 


Final outcome and statistical analysis 


The outcome was reported In a stratified manner as suggested by 
others®-9, the end result being either death or survival, and the control 
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of disease considered satisfactory, unsatisfactory or indeterminate. 
Although successful treatment in bacteriological terms means 'eradica- 
tion’ of the causative micro-organisms, and ‘failure’ the lack of this, 
reporting on the outcome of intra-abdominal sepsis ts essentially clinical 
as the peritoneal cavity 1$ not normally accessible for follow-up 
microbiology specimens. Therefore a clinically satisfactory response 
was equated with elimination of the offending organisms Recurrent or 
continuing sepsis ın the abdomen or abdominal wall, or septic complica- 
tions arising outside the peritoneal cavity (chest or urinary tract 
infection) were considered an unsatisfactory response both in clinical 
and microbiological terms. 

Statistical analysis of data was by means of Student's t and 7? tests, 
the level of significance being 5 percent. 


Results 


A total of 100 patients was initially randomized, but 4 were 
subsequently withdrawn; 3 failed to meet protocol require- 
ments, and 1 was withdrawn in error. Therefore 96 patients 
were available for analysis, 47 of whom received cefotetan and 
49 AGM. The sex and age distribution in the two groups 
are shown in Table 1. All patients underwent exploratory lapa- 
rotomy through a midline abdominal incision and at the end 
of operation the peritoneal cavity was copiously lavaged with 
saline. All skin wounds were managed by delayed primary 
closure. The anatomical sites of origin of the infection are shown 
in Table 2. More patients with upper gastrointestinal tract 
involvement were randomized to treatment with AGM than 
with cefotetan, whereas the reverse applied to the appendix and 
colon. All perforations of stomach and duodenal ulcers had 
existed for more than 12h and the patients presented with 
fibrinopurulent peritonitis. Patients with appendicitis were 
only included if rupture and generalized peritonitis were 
present. Most of the relatively large number of small bowel 
disruptions resulted from either blunt or penetrating abdominal 
trauma, the patients reaching hospital with considerable delay. 
On the basis of clinical assessment and early laboratory data, 
66 (69 per cent) patients were considered severely ill on admis- 
sion. Their peritonitis had existed for more than 24 h, they 
required more than 4 litres of fluid for resuscitation and were 
tachypnoeic, hypoxic and acidotic with a clouded sensorium. 
On similar grounds 30 patients (31 percent) were considered 
moderately ill. Six patients had positive blood cultures on 
admussion (Streptococcus faecalis, Streptococcus morbillorum, 
Staphylococcus epidermidis, diphtheroids, Salmonella typhi and 
Klebsiella oxytoca). Concurrent disease was recorded in 14 
patients (Table 3). The mean duration of antibiotic administra- 
tion was 5:2 (-- 1:8) days for cefotetan and 6 (2-22) days for 
AGM. Mean total doses of antibiotics given were cefotetan 
22:4 g, ampicillin 16:4 g, gentamicin 1-3 g and metronidazole 
10-3 g. The standard deviations in mean total dose were greater 
for AGM than for cefotetan (Table 4). 

The final outcome is summarized in Table 5. Three patients 
died within 48 h of the start of treatment. One patient had 


Table 2 Site of origin of intra-abdominal infection 





Antibiotic therapy 





Site Cefotetan AGM 
Stomach/duodenum 7 12 
Gallbladder/biliary tract 0 2 
Small bowel 12 17 
Appendix 17 10 
Colon 6 3 
Pancreas 1 0 
Liver » 2 1 
Gynaecological origin 1 3 
Other 1 1 
Total 47 49 





AGM, ampicillin, gentamicin, metronidazole 
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Table 3 Concurrent disease 





Antibiotic therapy 








Disease Cefotetan AGM 
Respiratory 1 2 
Cardiovascular 2 1 
Gastrointestinal 2 1 
Genito-urinary 1 0 
Malignancy 1 0 
Diabetes mellitus 2 1 
Total 9 5 





AGM, ampicillin, gentamicin, metronidazole 


Table 4 Antibiotic administration. duration and dose 





Antibiotic therapy 





Cefotetan AGM 





Mean (+s.d.) days 5:2 (+18) 60 (42:2) 

Range in days 3-8 3-9 

Mean (+s d ) total dose (g) 224 (+69) 164/13/103 
(+8-3/0-5/3 8) 





AGM, ampicillin, gentamicin, metronidazole; s.d., standard deviation 


suffered penetrating abdominal injury with bowel and liver 
perforation 24h before admission. She died in septicaemic 
shock soon after operation E. coli and Klebsiella pneumoniae 
were isolated from the intraperitoneal pus. Her blood culture 
yielded no growth. The second patient sustained a gunshot 
injury to his chest and abdomen and was operated on some 
16 h later. He had a haemopneumothorax, lacerated diaphragm 
and transverse colon, and paraplegia and died the next day in 
the intensive care unit in septicaemic shock with evidence of 
disseminated intravascular coagulation. E. coli, Streptococcus 
faecalis, Clostridium perfringens and Bacteroides sp. were 
isolated from the peritoneal cavity, but the blood culture was 
negative. The third patient died following inhalation of gastric 
contents the day after operation had been undertaken after a 
16 h delay following perforation of the small bowel. E. coli and 
C. albicans were isolated from his peritoneal cavity. His blood 
culture was negative. 

Of the 97 surviving patients, 65 had a satisfactory response 
(cefotetan 37, AGM 28) and 23 an unsatisfactory response 
(cefotetan 8, AGM 15). Wound infections occurred in 11 
patients during their stay in hospital and afterwards until 6 
weeks after operation, and respiratory or urinary tract infection 
developed in 10. In one patient Salmonella typhi infection failed 
to respond to cefotetan and chloramphenicol was given instead. 
In another patient receiving AGM, a sub-phrenic abscess was 
drained after initial partial gastrectomy for perforated gastric 
ulcer. E. coli was isolated on both occasions. 

In nine patients the response was not determined. Three 
failed to meet the protocol requirements and one was erron- 
eously withdrawn. Three other patients developed respiratory 
failure and required prolonged ventilatory support. Because of 
colonization with resistant organisms in the intensive care unit, 
other antibacterial and antifungal agents were given. One 
patient was operated on for traumatic gastric perforations and 
received AGM. Klebsiella ozaenae, Citrobacter freundu and 
Aeromonas hydrophilia were isolated from the peritoneal pus. 
In addition he was found to have active pulmonary tuberculosis 
and therefore was treated with rifampicin and streptomycin. 
Another patient underwent a small bowel repair after sustaining 
blunt abdominal trauma 4 days before. He was treated with 
AGM, but the gentamicin was discontinued because of severe 
renal failure requiring haemodialysis (serum creatinine level 
1856 umol/l and urea 73-4 mmol/l). 

Although the patients receiving cefotetan had a more 
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favourable course then those receiving AGM, the difference was 
not statistically significant (Table 5). 

Changes in laboratory values during the study occurred in 
51 patients and are summarized in Table 6. Vitamin K was 
administered to four of nine patients, who had developed an 
increase in prothrombin time during antibiotic treatment. No 
episodes of abnormal bleeding were encountered in either 
group. 

The bacteriological data are summarized 1n Table 7. E. coli, 
Klebsiella sp., Proteus sp., streptococci, Bacteroides sp. and 
clostridia were most commonly encountered, with comparable 
distribution 1n both treatment groups. Thirty-six patients had 
more than one organism cultured from their peritoneal cavity, 
the combination of E. coli and Bacteroides occurring m 24 
Instances In 17 patients the organisms could not be identified. 
Saccharomyces cerevisiae ('brewers' yeast’) was isolated in 10 
of the 19 patients with gastroduodenal perforations. 


Discussion 

Intra-abdominal infection secondary to abdominal injury or 
diseases of the alimentary tract carries a significant morbidity 
and mortality. However, outcome studies in the management 
of intra-abdominal infection have yielded a broad range of 
results. Published comparisons of antibiotic therapy in patients 
with intra-abdominal infection have tended to report relatively 
low morbidity and mortality rates and high degrees of antibiotic 


Table 5 .Stratified outcome in 100 patients operated for intra-abdominal 
Sepsis 











Antibiotic 
therapy 
Outcome Cefotetan AGM 
1 Died: 
A) Related to sepsis 
(death >48 h) — — 


B) Related to sepsis 
(response not determined, 


death «48 h) 1 2 
2. Survived: 
A) Satisfactory response 37 28 
B) Unsatisfactory response 8 15 
—antibiotic changed 1 — 
—recurrence intra-abdominal sepsis — 1 
— wound infection 3 8 
—LRTI 4 5 
—UTI — 1 
C) Indeterminate 4 5 
—failed to meet protocol requirements 2 1 
—withdrawn in error 1 — 
—other (therapy modified) 1 4 
3 Evaluable for outcome 
(1A + 2A + 2B) 45 43 
Total 50 50 





AGM, ampicillin, gentamicin, metronidazole; LRTI, lower respiratory 
tract infection, UTI, urinary tract infection 


Table 6 Significant changes in laboratory values during study 





Antibiotic therapy 








Cefotetan AGM 
Parameter n % n % 
Albumin 14 31 11 26 
Bilirubin 2 4 2 5 
AST 6 13 3 7 
Creatinine 1 2 3 7 
Prothrombin time 7° 16 2t 5 





* Vitamin K given to 3, f Vitamin K given to 1; AGM, ampicillin, 
gentamicin, metronidazole; AST, aspartate transaminase 
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Table7 Bacteriology of cultures obtained from peritoneal cavity with 
the number of organisms isolated 


Antibiotic therapy 


Organism Cefotetan AGM 





Anaerobic 
Bacteroides fragilis group 4 
Bacteroides sp. 24 
Fusobacterium sp 1 
Clostridium sp. 7 
Non-sporing Gram-positive bacillt 1 
Peptostreptococci sp. 1 


Aerobic Gram-negative 
Escherichia coli 1 
Citrobacter sp. 
Enterobacter sp 
Klebsiella sp. 

Proteus mirabilis 
Proteus sp 

Pseudomonas aeruginosa 
Pseudomonas sp 
Salmonella typhi 
Haemophilus influenzae 
Aeromonas sp. 


* 
N 


m 
HOF RNYE ARO 


oOo-—-o-—--—uouuRn 


Aerobic Gram-positive 
Streptococcus milleri 
Streptococcus faecalis 
Streptococcus viridans 
Streptococcus sp. 
Staphylococcus epidermidis 
Corynebacterium sp 
Bacillus sp. 


— 
@ — iS — O Ç Q 
= O ƏO tS ° t> + 


Yeasts 
Candida albicans 4 4 
Saccharomyces cerevisiae 3 7 
Other yeasts 3 3 


*Combination E Coli+ Bacteroides 211; t Combination E Coli+ 
Bacteroides 213; AGM, ampicillin, gentamicin, metronidazole 


success!?19-12. in contrast to reviews of intra-abdominal infec- 


tion focusing on risk factors and operative techniques, many 
of which report substantially higher rates of morbidity and 
mortality'*-!7, Therefore, it seems that there is a lack of 
uniformity in reports of intra-abdominal infection emanating 
from different centres, the reports describing different diseases, 
processes and patients. The severity of illness as well as under- 
lying disease are important determinants of outcome in septic 
patients and these can be objectively assessed!?-15:18-20 A 
most accurate predictor of outcome is the APACHE II score 
recently developed by Knaus et al?!. Studies of intra- 
abdominal sepsis should ideally include operative confirmation 
of the diagnosis, which was available for all patients in our 
series. 

Successful treatment ultimately depends on prompt ade- 
quate operative management with appropriate supportive care. 
Antibiotics assume a secondary role ın the management of this 
complex disease entity. The intraperitoneal infection is usually 
polymicrobic and commonly consists of an aerobic component, 
associated with early mortality, and an anaerobic component, 
responsible for later septic complications! 5:2?:2?, The common- 
est organisms are E. coli and Bacteroides fragilis and the 
antibiotic agents should be active against them. Combination 
chemotherapy is widely used. Metronidazole is very active 
against anaerobes and gentamicin is active against E. colt and 
many other Gram-negative facultative aerobes. Ampicillin 
provides additional cover against enterococci, Proteus mirabilis 
and Salmonella sp. Few side-effects occur with metronidazole 
and ampicillin, but renal dysfunction has been recorded in 5-25 
per cent of patients receiving gentamicin!?-2*25 illustrating the 
need to monitor peak and trough levels of this agent. The 
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development of newer cephalosporins has resulted 1n increas- 
ingly wider spectra of activity, making them suitable for use as 
single agents. Cefotetan ıs a third generation cephalosporin, 
highly stable to hydrolysis by f-lactamases and active against 
most intra-abdominal micro-organisms, including E. coli and 
Bacteroides sp., but inactive against Streptococcus faecalis and 
Pseudomonas aeruginosa. Yt has a plasma t, of 4h, and trough 
levels 12 h after a 2 g intravenous injection are greater than the 
minimum inhibitory concentration for 90percent of the 
commonest organisms, which makes it suitable for twice daily 
administration?®. It is reportedly free of nephrotoxic effects or 
interference with haemostasis in daily doses up to 477-79. 

Published reports of antibiotic comparisons have largely 
failed to demonstrate noteworthy differences in clinical outcome 
despite markedly disparate antibiotic sensitivity spectra? It is 
not surprising, therefore, that the results of our study are not 
dissimilar. A few factors may have contributed to our low 
mortality of 3 percent. Advanced age is a heavily weighted 
determinant of fatal outcome!^292! and the mean age of the 
patients in our study was only 31 years Few had concurrent 
disease, probably a reflection of their relative youth. Diabetes, 
alcoholic liver disease, neoplasia and malnutrition are clinical 
risk factors associated with increased mortality'*:?%?!. Ap- 
proximately one-quarter of our patients had appendix-related 
peritonitis, which tends to carry a lower mortality?°. 

The optimal duration of antibiotic treatment is not estab- 
lished. The mean duration in this study was 5—6 days but much 
longer courses are used elsewhere??:??, The surgeon should be 
guided by signs of clinical well-being such as a soft, non- 
distended and non-tender abdomen with return of normal 
peristaltic activity and a subsidence of fever and leucocytosis. 
Cefotetan was administered accurately in a convenient twice 
daily regimen, but the combination treatment was flawed with 
various administrative errors, as illustrated by the standard 
deviations of the mean total doses. Antibiotic monotherapy in 
busy surgical wards is preferable to combination therapy. 

In comparative antibiotic studies, initial identification of the 
causative organisms followed by proof of their subsequent 
elimination is the ideal method of antimicrobial assessment. 
However, follow-up specimens from the peritoneal cavity are 
not normally available unless reoperation 1s performed. Cul- 
tures from indwelling drains are unreliable as these rapidly 
become colonized after insertion. Therefore assessment must 
be mainly clinical 

The outcome in this study has been stratified 1n accordance 
with criteria outlined by others?92?, The endpoint of any 
treatment is either death or survival. Return to baseline 
condition before illness and no recurrence of sepsis within the 
follow-up period is a valid criterion for satisfactory response. 
Such a response was achieved equally well in patients treated 
with cefotetan or with the combination of AGM. 


Third generation cephalosporins have been associated with 
an increase in enterococcus superinfection?! In the cefotetan 
group Streptococcus faecalis was cultured from the infected 
wound in only one patient; this organism was also initially 
present in the peritoneal cavity. 

The ability of third generation cephalosporins to produce 
coagulation disturbances due to hypoprothrombinaemia and/ 
or platelet dysfunction has been reported recently????, Signifi- 
cant changes in prothrombin time occurred in seven patients 
treated with cefotetan as against two treated with AGM. In 
only three patients was the abnormality such that vitamin K 
administration was needed as against 1 patient receiving AGM 
There were no bleeding episodes as a result of these pro- 
thrombin time changes. Various other abnormalities in labora- 
tory parameters were recorded, notably in serum albumin 
concentrations. These no doubt reflect the profound metabolic 
changes occurring during peritonitis. 

This study has demonstrated that broad spectrum single 
agent antibiotic chemotherapy with cefotetan is as effective as 
combination therapy with ampicillin, gentamicin and metro- 
nidazole in the management of intra-abdominal sepsis. Few 
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adverse effects were encountered. However, antibiotic therapy 
alone is inadequate for severe intra-abdominal sepsis, and it 
thus remains an adjunct to appropriate surgical intervention 
and supportive management of organ dysfunction. 
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Splenic repair for trauma 


The risks of overwhelming post-splenectomy infection (OPSI) are now 
well documented both in children and adults. Although the incidence of 
OPSI is comparatively low following splenectomy for trauma, it has a 
high mortality. Splenectomy is no longer the treatment of choice for 
splenic injury and splenic salvage is recommended whenever feasible. 
Since 1982, in the Isle of Wight hospitals, 13 cases of splenic injury 
following trauma have been treated applying various salvage procedures 


Mr S. Ghosh, St. Mary's Hospital, 
Newport, Isle of Wight, UK 


Splenectomy following trauma, regardless of the extent of the 
injury to the spleen, has been standard procedure over the last 
two centuries!. About a quarter of all splenectomies are done 
because of operative injury or are incidental to another pro- 
cedure?. In 1919, Morris and Bullock, after animal experiments, 
suggested that the human body deprived of splenic function 
would show an increased susceptibility to infection? but it was 
not unti 1952 that King and Shumacker reported increased 
risks of and deaths from infection in splenectomized infants*. 
The risks of overwhelming post-splenectomy infection (OPSI) 
related to splenectomy performed at any age and for any reason 
are now clearly documented*©. The risks of OPSI following 
splenectomy for trauma are reported between 1 and 2 per cent". 
This occurrence of severe sepsis is 50-200 times more than 1s 
expected in the population at large and carries very high 
mortality???. 


Patients and methods 


Since 1982 in the Isle of Wight hospitals one surgical team has adopted 
a prospective policy of splenic conservation following splenic trauma 
whenever feasible Thirteen consecutive cases of post-traumatic splenic 
injury have been treated by various salvage procedures and are reported 
here 

The average age of the patients was 24 years (5-55 years) Ten were 
men and three women. One case was due to penetrating injury The 
rest were due to blunt abdominal trauma. Six patients had additional 
injuries. All patients, after initial resuscitation, underwent a laparotomy 
under general anaesthesia. The average volume of intraperitoneal blood 
and clots was 1450 ml (50-4900 ml) The spleen was mobilized and 
thoroughly examined. In five patients (four with sumple lacerations and 
one with penetrating injury to the upper pole) the splenic bleeding was 
found to have virtually stopped The nature of the injuries to the spleen 
and methods of repair used are summarized in Table 1. After repair 
complete haemostasis was achieved and rechecked at least 5 min later 
before closing the abdomen. Left subdiaphragmatic drains were used 
1n four cases. 


Results 


Twelve out of thirteen patients achieved an excellent result from 
splenic repair and 1n this group there were no immediate or 
late postoperative complications related to the abdominal 
operation or splenic repair after a mean follow-up of 32 months 
(4-70 months). 

The thirteenth patient had multiple lacerations of the spleen 
and a shattered pole. He was treated initially by mattress suture 
of the lacerations, partial splenectomy and omental wrapping 
of the spleen but required re-exploration 6 h later because of 
persistently low blood pressure. At this second operation there 
was slow oozing over the partial splenectomy site and a total 
splenectomy was carried out. This patient, who was deeply 
unconscious from the time of the injury, also had a cerebral 
shearing lesion with cerebral infarction, severely contused left 
lung and multiple limb fractures. He died from irreversible 
primary brain damage on the sixth postoperative day 
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and are reported here. 
Keywords: Splenic, trauma, repair, preservation 


Discussion 


Many alternatives to splenectomy for trauma are well estab- 
lished!9:11, Non-operative treatment can be safe if great care is 
taken with patient selection and observation with computed 
tomography and radioisotope scans is readily available!?-!?. 
These investigations were not immediately available on the Isle 
of Wight and a policy of surgical exploration was adopted in 
all cases. With all operative techniques of splenic preservation 
it is essential to mobilize carefully and inspect the spleen as a 
whole after gently removing all the clots, so that a complete 
assessment of the nature and extent of the injury can be made. 
Minor lacerations or capsular tears, where bleeding has almost 
completely stopped, only require pressure and application of 
topical haemostatic agents. More severe lacerations may be 
treated with absorbable mattress sutures over a patch of 
omentum or haemostatic agent. The lacerated spleen may also 
be wrapped in omentum or polyglycolic mesh or compressed 
within a catgut suture ladder to achieve haemostasis Partial 
splenectomy is reserved for polar injuries or when only part of 
the spleen is damaged beyond repair. The effectiveness of 
deliberate autotransplantation following unavoidable total 
splenectomy remains controversial'*1>. . 

Published reports indicate that operative time and intra- 
operative blood loss are not increased when splenic repair 1s 
compared with splenectomy!2-16-.17 The incidence of rebleeding 
following splenic repair is rare. From a total of 569 documented 
cases of splenic repair!?1925 a second laparotomy for re- 


Table 1 The nature of injuries to the spleen and methods of repair 


Nature of injuries No Type of repair No. 
Simple lacerations 6 Surgicel* pack only 2 
Catgut mattress suture 
over Surgicel 4 
Subcapsular haematoma Catgut mattress suture 
(ruptured) 1 only 1 
Penetrating injury of 
the upper pole 1 Surgicel pack only 1 
Multiple lacerations 5 
Mannly over the body 2 Catgut mattress suture 
over Surgicel 1 
Catgut mattress suture 
over Surgicel and 
omental wrapping 
of spleen I 
With shattered pole 3 Partial splenectomy only ! 


Partial splenectomy plus 
omental wrapping 
of spleen I 
Ligation of torn polar 
vessel plus compression 
of spleen within a 
catgut ladder 1 


* Surgicel", Johnson and Johnson Ltd, UK 
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bleeding is reported in only 8 (1-4percent). Two of these 
patients developed perisplenic haematomata 5-6 weeks after 
splenorrhaphy following institution of antiplatelet drug therapy 
for other reasons. In a further two cases a significant splenic 
tear had been missed at the original operation. In the remaining 
four cases, as in the case from the present series, the splenic 
injury was severe with multiple lacerations. However, there is 
no evidence that the need for a second laparotomy affected the 
eventual outcome in any of these cases. Nevertheless this small 
risk of rebleeding must be considered when deciding on the 
surgical management of a ruptured spleen. 

Our experience has shown that splenic repair following 
trauma is feasible as a standard procedure ın a district general 
hospital. It is generally safe and avoids a possibly unnecessary 
life-threatening risk of overwhelming infection. In 12 out of our 
13 cases successful splenic repair was achieved (92 percent) 
Other retrospective studies have recorded lower salvage rates, 
between 26 and 66 per cent12:16,18-22,24,26 although, in other 
studies where a prospective policy of splenic conservation was 
followed!72?:25, between 51 and 88 percent of all ruptured 
spleens were saved This evidence suggests that splenic salvage 
may be possible in a greater proportion of cases than previously 
indicated. Nevertheless, one must be prepared to perform a total 
splenectomy when there is severe splenic damage especially if the 
case is complicated by other serious injuries and in retrospect 
our only unsuccessful case should have had total splenectomy 
on first exploration. 
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Postoperative urinary retention in 
general surgical patients 


A prospective study has been performed to measure the incidence of 
postoperative urinary retention in 280 general surgical patients. Eighteen 
patients (6 per cent) were catheterized after a range of operations under 
general anaesthesia. There was no statistical difference in the retention 
rate between men and women. Increasing age did not predispose to 
retention of urine. Of 72 patients who had either herniorrhaphy, 
haemorrhoidectomy or testicular operations, only 1 was catheterized, 
whereas 16 (23 per cent) of 70 patients undergoing laparotomy were 
catheterized. Most of these laparotomy patients had upper abdominal 
procedures carried out. Those having lower abdominal operations were 
usually catheterized pre-operatively and were excluded from the study. 
There was a significantly higher incidence of retention among patients 
who had long anaesthetics (>60 min). There was also a significantly 
higher incidence of retention among those who were ventilated, relaxed 
and reversed by atropine and neostigmine. Of those 193 patients who had 
opiate analgesia, 15 (8 per cent) developed retention of urine, compared 
with 3 (3 per cent) of the 87 patients who had non-opiate analgesia. 
There was a significantly higher retention rate among the patients who 
had opiate analgesia by intravenous infusion compared with those who 
had opiates by intramuscular bolus injection; 7 patients had painful and 
11 had painless retention. This study suggests that postoperative 
retention of urine is a result more commonly of diminished awareness of 
bladder sensation, than of factors such as anxiety or local pain. 
Keywords: Postoperative, urinary retention, general surgery patients 


Postoperative urinary retention is a recognized complication of 
any surgical operation, even in people with no pre-existing 
urinary symptoms. The patients most popularly considered to 
be at risk of developing retention are older men undergoing 
operations such as inguinal  herniorrhaphy and 
haemorrhoidectomy which can be associated with local pain! . A 
single episode of retention can potentially cause serious 
morbidity to an individual. Overfilling of the bladder with 
subsequent overstretching and damage to detrusor muscle can 
potentially lead to motility problems or even atony, especially in 
the elderly. Urethral catheterization itself carries the risk of 
trauma with its potential sequelae such as stricture formation, 
and the risk of infection which increases with every day that the 
catheter remains m situ*^. In this study the incidence of 
postoperative urinary retention requiring catheterization has 
been studied 1n a group of general surgical patients. 


Patients and methods 


Two hundred and eighty consecutive patients undergoing a range of 
general surgical operations were studied. All the patients were under the 
care of three consultants Patients who were cathetered pre- 
operatively were excluded, as were those who had known urinary 
symptoms and those taking medication which could affect bladder 
function. There were 182 male and 98 female patients The mean age of 
the study group was 48 2 years (range 18-81 years) The operations 
performed on the patients are shown in Table 1. No operation involved 
instrumentation of the urinary tract. All the patients studied had a 
general anaesthetic The duration of anaesthesia was measured from the 
time of induction to the end of skin closure Induction was with 
thiopentone, and thereafter patients were maintained on halothane or 
ethrane and oxygen One-third of the patients had fentanyl. A total of 
167 patients were ventilated and therefore had suxamethonium or 
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alloferin as a muscle relaxant, which was reversed by atropine and 
neostigmine at the end of the procedure Postoperative analgesia was 
either opiate given as an intravenous infusion or as an intramuscular 
bolus injection, or alternatively, analgesia was non-opiate, given orally 
and in the case of dihydrocodeine was occasionally given intra- 
muscularly (Table 2) For each individual a standard proforma was 
completed, recording past medical history, type of operation, 
anaesthetic technique and postoperative analgesia. In the event of 
urinary retention occurring, the proforma was completed by nursing 
staff recording the measures used to assist voiding, and by medical staff 
recording the type of catheter used íf required, and eventually the 
duration of catheter drainage 

Urinary retention was noticed by patients 1n the case of painful 
retention and by medical or nursing staff in the case of painless 
retention, by observing the fluid balance chart or by palpating the lower 
abdomen 


Defimtion of urinary retention 

We have defined retention as the inability to void urine for > 12 h after 
induction of anaesthesia with > 500 ml urine drained on catheterization. 
Retention was classified as being painful or painless 


Results 


Of the 280 patients studied, 18 (6 percent) developed 
postoperative retention and needed catheterization (Table 1). 
Seven patients had painful and eleven had painless retention. 
The mean volume of urine passed was 906ml (range 580- 
1600 ml) for those with painful retention and 695 ml (range 520- 
900 ml) for those with painless retention 

Of the 182 men studied, 9 (5 per cent) developed retention of 
urme and of the 98 women studied 9 (9 per cent) developed 
retention of urine. The difference in retention rates between men 
and women was not statistically significant (y? test, 
05>P<01). The mean age of men developing retention of 
urine was 50-2 years (range 18-78 years) and of women was 
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Table 1 Urinary retention rates after specific operations 








Initial difficulty Eventually 
No. of passing urine able to 
Operation performed patients (total) void Catheterized 
Laparotomy 70 20 4 16 
Inguinal herniorrhaphy 39 4 3 1 
Haemorrhoidectomy 9 2 2 0 
Appendicectomy 28 1 1 0 
Testicular operations 24 1 1 0 
Thyroidectomy 3 2 1 1 
Mastectomy 3 0 0 0 
Varicose vein surgery 54 0 0 0 
Miscellaneous* 50 0 0 0 


* Included circumcisions, ganglion removal, amputations, gynaecological procedures 


Table 2 Postoperative analgesia and urinary retention 





Patients Patients with Patients with 
without painful painless 
Analgesia retention retention retention 
Opiate IV infusion* 109 3 10 
Opiate bolust 84 1 1 
Non-opiatet 87 3 0 


* Papaveretum, f morphine, papaveretum or pethidine, £ paracetamol, 
dihydrocodeine, mefenamic acid 


49 years (range 21-81 years). The incidence of retention did not 
increase with increasing age. 

À total of 30 patients (including those who were catheterized) 
experienced difficulty passing urne postoperatively 
(11 per cent), of these, 21 were men and 9 were women. Twelve 
of these patients (all men) eventually managed to pass urine with 
the help of simple measures, administered by nursing staff. 


Type of operation 

Patients having abdominal surgery had the highest incidence of 
retention. Of the 70 patients undergoing laparotomy, 16 
(23 per cent) developed retention of urine. Of 39 patients who 
had an inguinal herniorrhaphy, 1 developed retention; and 
of 3 who had a thyroidectomy, 1 developed retention. Of the 
total of 72 patients undergomg either herniorrhaphy, 
haemorrhoidectomy, or testicular operations, 6 (8 per cent) had 
difficulty in passing urine and one was catheterized. 

The 12 patients who had initial difficulty in voiding had the 
following procedures carried out laparotomy (4) 
herniorrhaphy (3), haemorrhoidectomy (2), appendicectomy 
(1), testicular surgery (1), thyroidectomy (1). 


Duration and type of anaesthesia 


Ofthe 280 patients, 196 patients (70 per cent) had an anaesthetic 
lasting for 60 or more minutes, while 84 patients (30 per cent) 
had an anaesthetic lasting for less than 60min. Of those 
patients who had a long anaesthetic, 17 (9 per cent) were 
catheterized and of those who had a shorter anaesthetic, one 
was catheterized; this difference was highly significant (y? = 6:7, 
P<005) Of the 167 patients who were ventilated and given 
muscle relaxants, 24 (14 per cent) had difficulty passing urine 
and 16 (10 per cent) were catheterzzed Of the 113 patients who 
were not ventilated, 6 (5 per cent) had difficulty 1n passing urine 
and 2 were catheterized. There was a significantly higher 
incidence of retention (y? 2 61, P < 0-05) in the group of patients 
who had been ventilated and given muscle relaxants. 


Type of postoperative analgesia 


A total of 193 patients had opiate analgesia postoperatively (109 
by intravenous infusion and 84 by bolus injection) and 87 
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patients had non-opiate analgesia (Table 2). Of the total number 
who had opiate analgesia, 15 (8 per cent) developed retention of 
urme. Of the 87 patients who had non-opiate analgesia, 3 
(3 per cent) developed retention of urine. Of the 109 patients 
who had opiates by infusion, 13 (12 per cent) had retention and 
of the 84 who had opiate analgesia by bolus injection, 2 
(2 per cent) developed retention of urine. The patients who had 
non-opiate analgesia represented a different operation group; 
none had had laparotomies. The patients who had opiate 
analgesia were given this as an intravenous infusion or by bolus 
injection, according to the personal preference of the doctor. 
Comparing these two groups, there was a significantly higher 
retention rate among the patients who had opiate analgesia by 
infusion (y? = 6:03, P « 0-05). 


Duration of retention 


All the patients voided before admission to theatre. The mean 
time from induction of anaesthesia to recognition of retention 
was 17 h (range 3-26 h). This was slightly longer in the case of 
patients with painless retention (18-2 h) compared with those 
with painful retention (17-2h), but this difference was not 
significant. 


Duration of catheterization 


For the 18 patients catheterized the mean duration of drainage 
was 3-2 days (range 12h to 7 days). No patients were treated 
with an ‘in/out’ catheter. All except one patient passed urine 
without difficulty on removal of the catheter: the exception was 
a 72-year-old women who developed an atonic bladder 
requiring long-term catheterization, despite cholinergic 
therapy 


Measures attempted to help a person void 

A total of 30 patients (21 men and 9 women) had initial difficulty 
in passing urine postoperatively. the nursing staff 
intervened to help patients void 1n 21 (70 per cent); 9 patients (7 
women and 2 men) were catheterized immediately that their 
retention was noticed The measures used to help voiding 
included giving oral analgesia in three cases, standing the 
patient up or walking in four cases, privacy in three cases, and 
sitting ın a hot bath in five cases. Several different measures were 
tried with an individual patient 1n six cases. Helping measures 
were successful in helping 12 (57 per cent) patients (all male) to 
void, but were unsuccessful in 9 (43 per cent) patients. With 
female patients, helping measures were attempted in two but 
were not successful in either case; in seven women, helping 
measures were not tried. The seven women and two men who 
had no helping measures attempted had all had laparotomies. 


Discussion 
Micturition 18 a spinal reflex, influenced by higher brain centres 


and subject to voluntary control. The afferent limb of the reflex 
is mediated by pelvic splanchnic nerves from stretch receptors in 
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the bladder wall. The efferent limb is via parasympathetic fibres 
running with the pelvic nerves. Impulses from stretch receptors 
in the bladder wall usually reach the sensory cortex when the 
bladder contains about 300ml urine. The voiding reflex can 
then be facilitated by pontine centres or inhibited by midbrain 
centres. 

If voiding is required, inhibition of the motor cortex is 
removed and the efferent parasympathetics produce detrusor 
contraction. As urine enters the posterior urethra, pudendal 
afferents produce inhibition of the tonic stimulation from 
anterior horn cells, the pelvic floor relaxes, levator ani descends 
and urine 1s voided. 


Possible causes of painful retention in postoperative patients 
If a patient experiences the urge to void, then the afferent limb of 
the micturition reflex 1s functioning. In painful retention, 
impulses from stretch receptors in the bladder are reaching 
higher brain centres, but the patient 1s unable to initiate voiding, 
perhaps because of immobilization by intravenous lines, 
nasogastric tubes or other equipment. Patients may also find it 
more difficult to void m a supine position, especially in 
unfamiliar surroundings without privacy. The problem may be 
exacerbated by a degree of mechanical outflow obstruction, in 
men with previously undiagnosed prostatic hypertrophy 
(although we found no higher incidence of retention in males). 
Local oedema or haematoma formation from a groin or perineal 
wound could also have the same effect. 


Possible causes of painless retention in postoperative patients 


In surgical patients the most probable reason for painless 
retention 1s that the sensory cortex is unaware of impulses 
reaching it from bladder stretch receptors. All 11 patients who 
had painless retention in this study had opiate analgesia, 10 of 
them by continuous infusion. The theoretical advantage of an 
infusion system is that patients have adequate doses of 
analgesia, constantly maintained. At adequate doses for a large 
wound, however, patients may well not feel discomfort from a 
distended bladder. 

Without matching patients for sex and surface area it would 
be difficult to compare actual total doses of analgesia; however, 
10 out of 11 patients with painless retention had infusions 
whereas only 3 out of 7 with painful retention had infusions It 1s 
likely, therefore, that those patients who were pain free received 
higher total doses than those who were still 1n pain. 


Drug alteration of voiding function 


The smooth muscle of the bladder and urethra contain 
cholinergic receptor sites; anticholinergic drugs such as atropine 
can therefore abolish or delay detrusor contraction®’. Atropine 
has a plasma half-life of 2-4 h, or longer in elderly patients??? It 
1s conceivable, therefore, that during its duration of action 
detrusor contractility would be diminished and that this would 
contribute to passive overfilling of the bladder. 

In vitro studies on strips of detrusor have shown morphine 
encephalins to be potent pre-synaptic inhibitors of acetylcholine 
from post-ganglionic neurones!?. Opiates would therefore 
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lower the parasympathetic tone in the bladder and contribute to 
passive filling, in addition to their analgesic effects. 


Other factors 


Most patients had large volumes of urine in their bladders by the 
time that they were catheterized. It may be that in some cases 
retention could have been avoided if they had been encouraged 
to pass urine earlier. Clearly, in some cases it is not possible to 
intervene with simple measures in the early postoperative 
period, for example where patients have had a laparotomy and 
cannot stand or walk; these patients therefore need to be 
monitored regularly. We found that over 50 per cent of patients 
did pass urine with the help of simple measures. In several cases 
where it would have been feasible, measures were not attempted 
and a catheter was inserted immediately on discovering a 
retention. This happened most frequently with female patients 

It is often assumed that postoperative retention is 
commonest in elderly male patients undergoing groin or 
perineal surgery. This study supports the idea that 
postoperative urinary retention is more often associated with 
diminished awareness of bladder sensation in patients after 
laparotomy. 
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Parotid tumours: a review of 
parotid tumour surgery in the 
Northern Regional Health Authority 
of the United Kingdom 1978-1982 


A review of inpatients treated for parotid tumours during the 5-year 
period 1978 to 1982 in the Northern Regional Health Authority of the 
United Kingdom revealed 376 new parotid tumours and 28 recurrent 
tumours. The incidence of new parotid tumours was 2-4 per 100 000 and 
of pleomorphic adenomas 1:5 per 100 000 per annum. Local excision was 
the most common operation and was employed to remove 156 
(67:2 per cent) of the 232 pleomorphic adenomas but there was evidence 
of incomplete excision in 60 (38:5 per cent) of these tumours. Incomplete 
excision also occurred in 12 (15:8 per cent) of the 76 pleomorphic 
adenomas removed by conservative parotidectomy. Global temporary 
facial nerve palsy was more common after conservative parotidectomy 
for benign tumours (21-8 per cent) than after local excision (2-7 per cent) 
but global permanent nerve palsy only occurred after local excision 
(0-9 per cent). The widespread use of local excision resulted in its use in 
12 (27:3 per cent) of the 44 malignant tumours. The low incidence of 
parotid tumours and their treatment by a relatively large number of 
surgeons resulted in limited experience for surgeons and few 
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Parotid tumours are usually excised without a firm pre- 
operative histological diagnosis for fear of dislocating tumour 
cells by open or needle biopsy, although some centres advocate 
and practise fine needle aspiration cytology!. The operation 
most frequently recommended is superficial or total 
conservative parotidectomy?^ * but sporadic publications 
indicate that local excision or enucleation of pleomorphic 
adenomas followed by radiotherapy 1s an accepted procedure in 
many parts of the United Kingdom*”. It ıs uncertain which 
operations are in predominant usage and the aim of this study 
was to assess the prevalence of different surgical practices in the 
Northern Regional Health Authority of the United Kingdom as 
well as their effectiveness in attaining complete tumour excision 
and avoiding facial nerve damage. 


Patients and methods 


Patients coded as suffering from benign or malignant parotid tumours 
for the years 1978-1982 in the Northern Regional Health Authority of 
the United Kingdom were identified and the clinicians involved in their 
treatment were contacted and asked for permission to review the case 
notes 

The International Classification of Disease Index (ICD) 8th 
Revision Codes 142-0 and 210 2 were used with the additional codes of 
230 0 and 235 0 from the 9th Revision 

For the purpose of this study, seventh nerve palsy was regarded as 
global if it involved all or most of the facial muscles. Lesser degrees of 
palsy were classified as localized. If the palsy had persisted for more than 
12 months it was classified as permanent. Excision was considered to be 
incomplete if the surgeon commented on capsular damage during the 
operation or the histopathological report indicated that excision was 
incompletet 





* Present address Department of Surgery, The Medical School, 
Framlington Place, Newcastle upon Tyne NE2 4HH, UK 

ft In practice, both criteria were fulfilled in 28 (33:3 per cent) of the 84 
excisions classified as incomplete while 27 (32 1 per cent) were classified as 
incomplete on the basis of the operative record and 29 (34 5 per cent) on 
the basis of the histological report 
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opportunities for training in parotid surgery. 
Keywords: Parotid neoplasms, parotid gland surgery 


Results 


The response from clinicians in the region was particularly 
co-operative and only one surgeon formally refused to take part 
in the survey. A total of 589 patients were coded as suffering 
from parotid tumours but 79 case notes (13-4 per cent) could not 
be traced, most commonly because of an incorrect hospital unit 
number. Case note review revealed that 106 patients coded as 
having parotid tumours had other unrelated conditions (false 
positives) but ıt also became apparent that patients with parotid 
tumours (sometimes identified from surgeons’ personal records) 
were not always included in regional statistics (false negatives). 
It was possible to eliminate false positive cases by case note 
review but parotid tumours wrongly classified as a different 
disease could not usually be traced. This means that there is an 
underestimate of the number of parotid tumours treated 
although the incidence of tumours calculated from these data is 
higher than figures generally quoted for the United Kingdom?. 


Tumour incidence 

During the years 1978-1982, the average population in the 
Northern Regional Health Authority was approximately 3-1 
million. In all, 397 operations were performed for parotid 
tumours, of which 28 were for recurrent tumours. Seven 
tumours in debilitated patients unfit for operation had no 
histological diagnosis but the remaining tumours were classified 
as malignant tumours, pleomorphic adenomas and other 
benign tumours (mainly adenolymphomas and monomorphic 
adenomas) (Figure 1). The incidence of new parotid tumours 
was therefore 2 4 per 100000 and of pleomorphic adenomas 1:5 
per 100000 per annum. The mean age of patients was 55:1 
(range 16-95) years. 


Surgical management of parotid tumours 
Operations were classified as radical  parotidectomy, 





0007-1323/88/111144—-03$3 00) 1988 Butterworth & Co (Publishers) Ltd 


conservative parotidectomy or local excision; this last group 
includes local excision (sometimes with identification of a 
peripheral branch of the facial nerve), enucleations and rarely 
curettage. In some advanced tumours, a needle or open biopsy 
alone was performed. 


Pleomorphic adenomas and other benign tumours 


There were 232 patients (148 women and 84 men) with 
pleomorphic adenomas and 93 patients (38 women and 55 men) 
with other benign tumours (mainly adenolymphomas and 
monomorphic adenomas). The 232 patients with pleomorphic 
adenomas had a mean age of 49 (range 14—88) years. The 93 
patients with other benign tumours had a mean age of 608 
(range 27-91) years. Table 1 shows the incidence of incomplete 
excision and of temporary or permanent facial nerve palsy 
following the different operations for pleomorphic adenoma and 
other benign tumours. Although the predominant operation 
was local excision (66:2 per cent) only 58 (37:2 per cent) of the 
156 patients who had a local excision of a pleomorphic adenoma 
received postoperative radiotherapy. 


Recurrent pleomorphic adenomas 


There were 21 patients with recurrent pleomorphic adenomas; 
1n 2 patients these followed conservative parotidectomy but in 
the remaining 19 the original operation was local excision with 
postoperative radiotherapy in 7 patients. The cumulative rate of 
global permanent facial nerve palsy was 23-8 percent (five 
patients) and the median interval to the first recurrence of a 
pleomorphic adenoma was ten (range 2-34) years. Malignant 
change had occurred in five patients (23-8 per cent) between 19 
and 39 years after the initial operation. 


Malignant tumours 

There were 44 patients (25 women and 19 men) with malignant 
tumours with a mean age of 72:4 (range 16-88) years. Twelve 
patients had a biopsy only; the death of five of these patients 


25.2% (n 293) 


11:9% (n- 44) 





62.9% (n7 232) 


Figure 1 Classification of 369 parotid tumours in the Northern Region 
Health Authority (1978-1982). D], Pleomorphic adenomas, F3, bemgn 
tumours, E], malignant tumours 


Parotid tumour surgery: A. Gunn and N. R Parrott 


within 1 year confirmed the impression that a biopsy was 
usually performed for tumours that were advanced locally or 
distally or where the patient's general health was grave. Radical 
parotidectomy was performed ın 7 patients, conservative 
parotidectomy in 13 patients and local excision 1n 12 patients. In 
at least 7 of the 12 patients who underwent local excision, the 
general fitness of the patients and the extent of the tumour did 
not seem to preclude a more radical operation. 


Recurrent malignant tumours 


This group does not include all patients with recurrent disease 
but only those who underwent inpatient surgery and 
presumably represents those patients where there was a problem 
with local rather than disseminated disease. Seven patients had 
operations for recurrent malignant tumours, and in five of these 
recurrence followed an original operation of local excision; 
notably two of these patients subsequently underwent 
conservative parotidectomy. The interval between the first and 
second operation ranged from 1 to 8 years with a median 
interval of 5 years. 


Distribution of parotid tumours among surgeons 


Figure 2 groups the number of surgeons according to the 
number of parotid tumours under their care during the 5-year 
period 1978-1982. Few surgeons had experience of more than 
two parotid tumours per annum. As a consequence 174 
(43:8 per cent) of operations were performed by surgeons whose 
experience did not exceed an average of one parotid tumour per 
year. During the 5-year period, 13 surgeons in training appeared 
to play a major part either as an operator or assistant 1n 20 
operations (7 conservative parotidectomies and 13 local 
excisions), i.e. 4 per annum. 


Surgeons ($) 





5 10 15 20 25 30 
Number of operations per surgeon. 


Figure 2 Number of operations per surgeon for 89 surgeons in a 5-year 
period (1978-1982) 


Table 1 Complications of surgery for pleomorphic adenomas and other benign tumours 








Global Global 
temporary permanent 
facial nerve facial nerve Incomplete 
Operations performed palsy palsy excision 
Pleomorphic adenomas (n= 232) Local excisions 156 (67-27) 4 (26%) 1 (06%) 60 (38-5 %)* 
Conservative parotidectomy 76 (32 8%) 16 (21-0%) 0 12 (15:8 %)* 
Other benign tumours (n=93) Local excisions 59 (63-4%) 4 (68%) 1 (1:7%) 11 (186%) 
Conservative parotidectomy 34 (36:6 %) 8 (23:572) 0 1 (2:9 %) 
All benign tumours (n 325) Local excisions 215 (66:277) 8(379)t 2 (09%) 71 (330%) 
Conservative parotidectomy 110 (33-877) 24 (21 8%)t 0 13 (118%) 


* There was a significant difference in the rate of incomplete excision, P < 0 01; t There was a significant difference in the incidence of global temporary 
facial nerve palsy, P<0-01, P values obtained using y? test with Yates’ correction 
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Discussion 


The incidence demonstrated in this survey of 2-4 parotid 
tumours and 1-5 pleomorphic adenomas per 100 000 population 
per annum is In excess of the figure quoted for the United 
Kingdom by Evans and Cruickshank of 1 1 per 100000 for all 
salivary gland tumours excluding adenolymphomas?. These 
latter figures were based on Merseyside, North Wales and the 
Isle of Man but Lennox et al. found an exceptionally high 
incidence of parotid tumours in eastern Scotland of 4 per 
100000 (Reference 9) and it 1s uncertain whether or not the 
distribution of parotid tumours is heterogeneous throughout 
the United Kingdom. The total number of parotid tumours 
identified is certainly an underestimate because of problems 
already referred to regarding miscoding; it should be noted that 
Lennox et al.? found national statistics based on discharge 
diagnosis subject to errors as high as 20 per cent. However, the 
proportion of the different types of parotid tumour correlates 
well with those reported to the British Salivary Gland Tumour 
Panel! and, despite its shortcomings, this survey 1s thought to 
be representative both of the parotid tumours and of the 
practice of surgery in the Northern Regional Health Authority. 
As such, it reveals that the predominant operation for parotid 
tumours ıs local excision. 

The employment of local excision for 156 (67-2 per cent) of 
the pleomorphic adenomas may be attributed to publications 
advocating this treatment combined with postoperative 
radiotherapy?" but, surprisingly, 98 (62:8 per cent) of these 
patients did not receive radiotherapy. The high incidence of 
incomplete excision following these operations (38 5 per cent) 
gives cause for concern as recurrent pleomorphic adenomas 
have serious consequences; notably the high incidence of global 
permanent palsy following surgery for recurrent tumours and 
the similar rate of malignant change (23-8 per cent)—figures 
that correlate well with other publications?!!. Proponents of 
conservative parotidectomy? ^ regard local excision as an 
inadequate operation but, nevertheless, when tt is followed by 
radiotherapy, low rates of recurrence are reported. 
Resolution of these differing views by means of a controlled 
prospective trial is unlikely because of the rarity of parotid 
tumours and the long interval to recurrent disease. 

Unfortunately, conservative parotidectomy does not ensure 
complete excision of pleomorphic adenomas and the 
15 8 percent incidence of incomplete excision encountered in 
this survey ts probably realistic. Donovan and Conley! found 
tumour extending to the margin of resection in 21 per cent of 
pleomorphic adenomas when they reviewed 100 lateral 
lobectomies and associated inadequate excision with tumours 
extending between the main trunk of the facial nerve into the 
fascia of the masseter muscle, tumours of the deep lobe or 
tumours near the zygoma They nevertheless support 
conservative parotidectomy as an operation that, although it 
requires a more meticulous dissection, affords better exposure 
and is less likely to cause capsular damage. Although a high 
incidence of global temporary seventh nerve palsy followed 
conservative parotidectomy (21-8 per cent) this ts a less serious 
consequence than global permanent palsy which only followed 
local excision. 

Local excision has a more certain disadvantage if it results in 
incomplete excision of malignant tumours Although 
radiotherapy 1s an important adjunctive treatment in the 
prevention of recurrent disease, particularly in large high grade 
tumours, the chances of curative treatment are best when 
surgical excision can encompass the primary tumour!? It is 
therefore important to obtain complete excision of small low 
grade tumours but unfortunately these are least likely to be 
recognized as malignant before operation and are therefore 
most at risk of inadequate excision. Twelve patients 
(27-3 per cent) had malignant tumours removed by local 
excision and at least seven of these tumours were suitable for a 
more radical operation Pre-operative fine needle aspiration 
cytology may prove helpful in this respect, but it 1s not an 
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established practice in the United Kingdom and may only result 
in an overall histological diagnostic accuracy rate of 
74 per cent! ?. Any surgical approach to parotid tumours should 
be tempered by the knowledge that 12-26 per cent may be 
malignant 19.13. 

The continued use of local excision means that it remains the 
preferred operation for many surgeons despite a high incidence 
of incomplete excision. It is likely that surgeons who operate on 
parotid tumours infrequently (most surgeons averaged less than 
one operation per year (Figure 2)) will favour local excision 
rather than the more testing operation of conservative 
parotidectomy, which may also be eschewed by those wishing to 
avoid global temporary facial nerve palsy. The surgeon's choice 
of operation is probably more dependent on the paucity of 
parotid tumours than previously acknowledged. Similarly the 
limited opportunities for surgical training demonstrated in this 
survey must have a profound effect on the practice of parotid 
surgery. 

This survey encompasses a defined geographical region but 
may reasonably be assumed to reflect the practice of parotid 
surgery 1n, at least some, other parts of the United Kingdom. It 
demonstrates the problems and complications of surgical 
management which result in slight, but not negligible, risk to the 
facial nerve and, often, a failure to fulfil the aim of complete 
excision of parotid tumours. 
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“The mammographic cancer' 


Sir, 
I read with interest the leading article on ‘The Mammographic Cancer’ 
(Br J Surg 1988, 75 401) by Mr T S Boulter. This was a valuable 
and timely review of a subject that will be of increasing concern to all 
breast surgeons with the proposed increase in breast screening Mr 
Boulter's guidelines to management are helpful but one point I feel 
needs clarification. He states that “specimen radiology 1s mandatory 
and the wound 1s not closed until the films have been seen by the 
surgeon’ What action does he take if the specimen radiology does not 
confirm that the lesion 1n question has been removed? Presumably the 
marker used for identification of the lesion (a hooked needle for 
example) has been removed during the procedure and in the absence 
of on-table mammography what more can the surgeon do at this stage? 
My own procedure having removed the segment of breast tissue in 
question, is to close the wound and return the patient to the ward 
awaiting a detailed radiological and pathological report To date, I 
have with the aid of my radiological colleagues been able to excise 
correctly the lesion in question but accept that 1f missed at operation, 
a repeat attempt at localization at a later date may have to be done 


S. S. Miller 
Aberdeen Royal Infirmary 
Aberdeen 
UK 


Author's reply 

Sir 

I was glad to have the opportunity of seeing Mr Miller's letter and T 
thought I might briefly expand the message that I wish to give. 

The reasons for localization biopsy are to produce histological 
explanation of impalpable masses and mucrocalcifications There 1s a- 
varying need for specimen radiology. It 1s mandatory in microcalcifica- 
tions where there is often no visible or palpable abnormality in 
the specimen and yet where specimen X-ray is completely reliable. It 
18 of less importance when the objective is a solid mass as here it 18 
usual to find a palpable abnormality in the removed specimen and 
where an obvious small cancer, cyst or fibro-adenoma 1s removed then, 
of course, X-ray 1s not needed. 

Finally, I think Mr Miller makes a good point for the use of contrast/ 
dye injection techniques as the needle sometimes does get in the 
surgeon's way and when removed there is no longer the reference point 
of the coloured dye spot. That 1s why we go on using these techniques 
In our unit. 


P. S. Boulter 
Royal Surrey County Hospital 
Guildford GU2 5X X 
UK 


Duodenogastric reflux measurement in 
Barrett's oesophagus 


Sr, 

I enjoyed the artıcle by Gillen et al. on duodenogastric reflux measure- 
ment 1n Barrett's oesophagus (Br J Surg 1988; 75: 540-3) but I cannot 
accept their conclusion that bile acid reflux into the postprandial 
stomach is a feature of complicated Barrett's oesophagus but not of 
oesophagitis. Previous studies of intragastric bile acid concentration in 
oesophagitis have produced conflicting results. Collins certainly found 
no difference between postprandial intragastric bile acid concentrations 
between oesophagitis patients and controls, but this finding is at 
variance with the results reported by Crumplin Since Collins in his 
study specifically excluded patients with complicated oesophagitis, it 
is not possible to use his data for comparison with Gillen's cases of 
complicated Barrett's. Mr Gillen needs to study a much larger group 
of patients with. oesophagitis both with and without complications. 
This would provide very useful information concerning the significance 
of duodenogastric reflux in the aetiology of Barrett's oesophagus 


L. A. Eyre-Brook 
Gloucester Royal Hospital 


Gloucester 
UK 
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Plain abdominal radiographs and acute 
abdominal pain 


Sir, 

I read with great interest Campbell and Gunn’s article ‘Plain abdominal 
radiographs and acute abdominal pain’ (Br J Surg 1988, 75: 554-6) 
The appropriate use of diagnostic adjuncts such as radiographs is a 
controversial subject in both the UK and the USA Certain aspects of 
determining the reliability of a particular test were not addressed by 
Drs Campbell and Gunn. Specifically, the true and false positive and 
negative rates were not reported. This information is needed to 
determine the sensitivity and specificity of a test. 

A better way to determine the reliability of a test is by Bayesian 
analysis This is a way to determine the probability of a disease being 
present given the positivity or negativity of a test From their data, we 
see that the probability of a radiograph being positive for appendicitis 
given that the patient had appendicitis 1s 28-6 percent The probabulity 
of the test being positive given that the patient did not have appendicitis 
is 71-4 percent The authors did not present data to determine the rates 
of negative radiographs in patients with and without the disease. 
However, if we assume, as 1s generally accepted, that negative radio- 
graphs are totally unhelpful in the diagnosis of appendicitis, then the 
probability of a negative test in patients with and without the disease 
is 50 percent. Furthermore, since the authors did not provide data on 
the rate of appendicitis in their population with abdominal pain, let 
us assume that the incidence of appendicitis in those patients suspected 
of having appendicitis is 80 per cent. (I use this figure since a negative 
laparotomy rate of 20 per cent for appendicitis 1s an acceptable standard 
of practice.) Therefore, the probability for a patient with suspected 
appendicitis and a positive radiograph ıs 61-6percent and with a 
negative radiograph 1s 80 percent. From this we see that a patient with 
a positive radiograph is actually less likely to have appendicitis than 
one with a negative radiograph. 

Campbell and Gunn have produced an excellent study of this 
problem. I agree with their conclusions concerning the lack of benefit 
of abdominal radiographs in the diagnosis of the acute abdomen. 
However, I feel that determining the reliability of a diagnostic test 1s 
best approached by Bayesian analysis 


V. Velanovich 
San Francisco 
California 
USA 


Author's reply 

Sir, 

We agree that the value of any test 1s best measured using specificity, 
sensitivity and Bayesian analysis However, we are reporting the 
outcome of the arbitrarily selected usage of a test and not a definitive 
evaluation of the test itself. In order to apply Bayes’ rule we would 
need data on prevalence, sensitivity and specificity, and this would 
require radiographic examination of all patients presenting with ab- 
dominal pain, whereas this test was performed on only 45 percent of 
our patients. Thus although our numerators and denominators are 
inappropriate for the calculations suggested by Dr Velanovich the 
qualitative results should be relevant to everyday practice. 


J. P. M. Campbell 
A. A. Gunn 
Bangour General Hospital 
West Lothian EH52 6LR 
UK 


Epidural analgesia and postoperative 
insulin resistance i 


Sir, 

I read with interest the paper by Uchida et al. (Br J Surg 1988, 75. 
557-62) with regard to the effect of epidural analgesia on postoperative 
insulin resistance. We have also found both the glucose and insulin 
clamp techniques to be excellent methods for studying postoperative 
glucose metabolism. However, I was surprised by the minimal increase 
ın rates of glucose disposal at higher insulin infusion rates. Certainly 
most previous authors using the insulin clamp technique have shown, 
at least, a threefold increase in glucose disposal with insulin infusion 
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rates increasing from 12 to 10-0 milliunits kg~! mim 1 in normal 
subjects! 

However, I would presume from the fact that some patients 
underwent total gastrectomy that a number of subjects had gastric 
cancer. As we have recently shown that such patients are insulin 
resistant??, it would be interesting to know if these high-dose clamps 
were performed in cancer patients, thus explaining the low glucose 
disposal rates 

The presence of malignancy can also have important consequences 
on the metabolic response to surgery Our own studies, performed 
admittedly at 48 h postoperatively, using the hyperglycaemic glucose 
clamp have shown patients with gastrointestinal malignancy to display 
worsening insulin resistance after surgery, which is further impaired if 
they are malnourished This occurred at a time when well nourished 
subjects with benign conditions have normal glucose disposal and 
insulin responsiveness? We would, therefore, suggest caution in the 
interpretation of postoperative studies, unless allowance 1s made for 
the effects of the primary pathology and nutritional status. 


G. P. Copeland 
Walton Hospital 
Liverpool L9 1 AE 
UK 


1 Bergman RN et al Assessment of insulin sensitivity in vivo. Endo 
Rev 1985; 6 45-86 

2. Copeland GP, Leinster SJ, Hipkin L, Davis C. Glucose metabol- 
ism in patients with gastrointestinal malignancy but without 
excessive weight loss. Eur J Surg Oncol 1987, 13: 11-16 

3 Copeland GP, Leinster SJ, Hipkin L, Davis C Insulin resistance 
in patients with colorectal cancer. Br J Surg 1987; 74. 1031-6 

4 Copeland GP, Leinster SJ, Hipkin L, Davis C. Postoperative 
glucose metabolism in patients with gastrointestinal malignancy. 
Eur J Surg Oncol 1988; 14: (in press) 


Author's reply 


Sir, 

We thank Dr Copeland for his interesting comments on our paper In 
our patients, insulin infusion at rates of 1-2-5 0 milliunits kg ^! min ^! 
resulted in smaller increases of plasma insulin levels compared with 
the reported values'~>. Thus, glucose disposal values in our study were 
smaller than reported values, when comparing at the same insulin 
infusion rates We are unable to explain the smaller increase in msulin 
concentrations in our patients, but age or racial difference in insulin 
clearance may be causative factors The glucose disposal values at 
insulm concentrations of about 500-800 microunits mi l! in our 
pre-operative patients were about 11-12 mg kg `! min~!. Those values 
are only slightly smaller than the values reported in other normal 
subjects??, 

In our 18 patients, 12 patients had gastric cancer and others had 
cholelithiasis, and each patient had different plasma insulin levels. 
Although insulin resistance in malignancy must exist, we could not 
unfortunately find evidence of a difference In glucose disposal between 
these two groups of patients of such limited numbers 

I. Uchida 
Kyushu University 
Beppu 
Japan 


1 Riza RA, Mandarino LJ, Gerich JE. Dose-response characteris- 
tics for effects of insulin on production and utilization of glucose 
in man. Am J Physiol 1981, 240 30-9. 

2 Kolterman OG, Gray RS, Griffin J et al Receptor and post- 
receptor defects contribute to the insulin resistance m noninsulin 
dependent diabetes mellitus J Clin Invest 1981, 68 957-69 

3 Black PR, Brooks DC, Bessey PQ, Wolfe RR, Wilmore DW 
Mechanisms of insulin resistance followmg injury Ann Surg 1982, 
196: 420-25, 


Peritoneal encapsulation of the 
small bowel 


Sir, 
In their case report of peritoneal encapsulation of the small bowel 
Huddy and Bailey (Br J Surg 1988; 75 262) state that this condition 
1s not associated with malrotation This may not be the case 

An 82-year-old man presented on 1 January 1988 with abdominal 
pain, vorniting and absolute constipation. His abdomen was distended 
and tender. X-rays of his abdomen revealed small bowel air—fluid levels 
At laparotomy, the entire small bowel, apart from the duodenojejunal 
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flexure and the last 10 cm of ileum, was contained within a separate 
peritoneal sac The cause of his obstruction proved to be a constricting 
carcinoma of the caecum The bowel was malrotated The caecum lay 
in the mght upper quadrant and, on opening the peritoneal sac, the 
terminal ileum emerged from behind the jejunum just distal to the 
duodenojejunal flexure, making subsequent right hemicolectomy some- 
what more difficult. 

Only nine other cases of peritoneal encapsulation of the small bowelm 
have been reported and, of these, one was associated with a high caecum 
and partial volvulus suggesting some degree of malrotation! The 
aetiology of this condition 1s disputed1:2 but appears to be related to 
events occurring as the midgut returns to the peritoneal cavity during 
the 12th week of intra-uterine life—the time when malrotation 1s 
initiated lending further support for an association of the two abnormal- 
ities. The condition 1s probably under-reported. The senior author has 
seen two cases in 4 years but as this was an incidental finding at 
laparotomy, ıt was not felt to warrant comment Since ıt is rarely 
associated with symptoms, the true incidence of this anomaly and of 
associated malrotation is unknown 


T. N. Walsh 
J. Russell 
Mater Misericordiae Hospital 
Dublin 
Eire 


1l.  Thorlaksen PHT, Monie IW, Thorlaksen TH. Anomalous pert- 
toneal encapsulation of the small intestine: a report of three cases 
Br J Surg 1953, 40 490-3 

2. Estrada RL Anomalies of Intestinal Rotation and Fixation 
Springfield, Illinois. Charles C Thomas, 1958: 24-6. 


Scoring systems in surgical practice 


Sir 
I found the leading article on scoring systems by Mr Schein in your 
August issue (Br J Surg 1988, 75: 731) an excellent analysis I should like 
to draw attention to a further use of scoring systems in clinical practice 
which has been apparent in the therapy of burns for many years and has 
a parallel in the management of acute sepsis This is that scores define an 
approximate frontier of surgical survival which 1s there to be pushed 
back To know that a patient with an Apache II score of 40+ has a prior 
probability of death of 100 per cent 1s as much a challenge to achieve 
survival as it is a recipe for saying that all 1s inevitably lost I am 
concerned that there may be a growing tendency to use scores as a 
method of allowing a surgical team to throw in the towel rather than to 
perceive a challenge which requires them to be in the ring and battling 
for the survival of the patient 

H. A. F. Dudley 
Academic Surgical Unit 
St. Mary's Hospital 
London W2 INY 
UK 


Perforated peptic ulcer management 


Sir 
The article by Keane et al. (Br J Surg 1988, 75. 583-4) and the letter from 
Crofts (Br J Surg 1988, 75: 619) ventilates what for us 1s an issue of 
considerable interest. For some 20 years the standard practice of one of 
the surgical units of this hospital has been to treat perforated peptic ulcer 
conservatively initially. We have adopted some of the general exclusion 
criteria proposed by Mr Keane, and we have been prepared to operate 
when conservative management fails With these reservations, we too 
have had a similar experience in that our results with this approach (120 
patients) have matched, or bettered, those for immediate operative 
intervention 

Our approach has been to re-assess patients 4-6 h after the onset of 
conservative measures, and operate then if there has not been any 
improvement. Our experience confirms that 75 per cent of ulcers will 
seal satisfactorily spontaneously. 

We have also embarked upon a prospective trial involving all the 
surgical units, to see whether our previous unit versus unit experience 
would be borne out on a randomized basis, in our community 


J. R. Cocks 
J. McL. Dawson 
Box Hill Hospital 
Victoria 3128 
Australia 
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KGrowth rate of colorectal liver 
metastases 


Sir 
"Surely far too many assumptions are made in the paper on the growth 
rate of colorectal liver metastases by Finlay et al. (Br J Surg 1988, 75. 
641-4). They have assumed a single cell origin and both exponential and 
Gompertzian growth. Most worrying of all, however, is the 
extrapolation of the assumed growth curves to an assumed one cell 
origin These assumptions are based on values from 2 or 3 data points 
over a Í year period 
Few would argue about the existence of occult liver metastases 1n 
patients with colorectal cancer and many studies have clearly 
demonstrated their presence, however, to suggest that they may have 
been present for 2-3 years inevitably generates a degree of scepticism. 
The heterogeneous nature of tumour cell kinetics in colorectal 
cancer 1s well recognized and it 1s likely that rapidly developing liver 
metastases occur from clones of malignant cells which disseminate 
widely and result in a poor prognosis with local and peritoneal 
recurrence Occult metastases could develop from malignant cells 
released from the primary cancer during its early malignant 
transformation, although they are likely to grow at a different rate from 
the primary tumour. In addition, whether metastases arise from single 
cells or clumps of micrometastases is open to a good deal of speculation 
Nevertheless, if these findings are accurate the implications of such 
studies are that screening for colorectal cancer is unlikely to improve 
overall survival and that adjuvant therapy should be directed to the 
liver. 
I. Taylor 
University Surgical Unit 
Southampton General Hospital 
Southampton SOI 6HU 
UK 


An operation for incisional hernia 


Sir 
We read with interest the article by F. E Weale (Br J Surg 1988,75 689) 
describing a technique for repair of incisional hernia. This 1s clearly 
based on a method of hernia repair first described by Boerema 
particularly for large incistonal hernias!. The method newly described 
suffers from disadvantages not present in the onginal description. 
Boerema used subcutaneous Teflon^ (Du Pont, UK) rods instead of 
Redivac? (O.E C. Ltd , UK) drain tubing, to which the sutures were 
attached, allowing complete closure of the skin, which is preferable to 
leaving four open discharging wounds with the risk of introducing 
infection It seems to be illogical to use soluble sutures as stronger and 
more durable material, such as monofilament nylon, allows the 
aponeurotic repair to consolidate for considerably longer (3—6 months). 
In Boerema's ingenious method the nylon sutures are looped around the 
first rod and tied through holes drilled through the second rod From 3 
to 6 months after the repair both of the rods and the sutures are removed: 
a small incision 1s made over one end of the first rod, which is 
withdrawn; the second rod is similarly withdrawn removing all the 
suture material. Using this technique Boerema reported a failure rate of 
5 ın 40 cases followed up for a period of from 6 months to 2 years, 14 of 
these being recurrent incisional hernias 
R. I. Hallan 

R. W. Motson* 
The London Hospital 
London El 1BB and 
*Colchester General Hospital 
Colchester 
Essex 
UK 


1 Boerema I Cause and repair of large incisional hernias Surgery 
1971, 69. 111-16 


Author's reply 


Sir 

Your correspondents rightly note the omission of a reference to 
Boerema's paper which, with other material, was amended in response 
to editorial request. I welcome this fresh opportunity for crediting him 
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with thecall to overcome muscle retraction in the large incisional hernia, 
the key to treatment 

In three preliminary cases I used buried tubing instead of Boerema's 
rods One became infected after a few weeks, so the tubes were removed 
early. Surprisingly the expected breakdown of the repair never 
materialized, but it seemed logical in future to utilize them as drains by 
exteriorization 

His two rigid rods could not have contributed to patient comfort He 
was wrong to require prosthetic support beyond 4—6 weeks, and an 
additional second operation after 6 months. He had no way of telling 
when the rods should be extracted 

The fear of introducing infection through drains is unfounded. 
Strong monofilament nylon should be avoided because of its liability to 
eventual sinus formation through scarred, and often thin, skin 
Realizing this, Boerema devised his method for removing it, slow 
absorption sutures not being available before 1971. The repair is full 
muscle thickness, not aponeurotic I have recently seen a patient whose 
repair 1s intact after 6 years 

F. E. Weale 

Gravesend and North Kent Hospital 
Gravesend 
Kent DAI1 0DG 
UK 


Vitamin C after surgery 


Sir 
In his article, Dr Vallance (Br J Surg 1988, 75: 366—70) provides 
evidence that the fall in buffy layer vitamin C following surgery 1s an 
artefact ın the analytical procedure used However, he suggests that his 
findings would benefit from confirmation by measuring, after surgery, 
the vitamin C concentrations in the individual cell types that constitute 
the buffy layer To prevent unnecessary duplication of effort, may I draw 
attention to the fact that this work has already been done Dr Vallance's 
findings confirm our original work, where we showed reductions in buffy 
layer and plasma vitamin C of 43 and 36 per cent respectively on the 
first postoperative day. He is essentially correct in arguing that the buffy 
layer decrease is an artefact and is due to postoperative increases In 
polymorphonuclear cells, relatively low in vitamin C, diluting the 
platelet and mononuclear cell vitamin C contributions to the buffy layer. 
We calculated that 25 per cent of the buffy layer decrease was due to 
platelet dilution by leucocytes and 50 per cent was due to changes in the 
proportions of polymorphonuclear and mononuclear celis In contrast, 
the concentrations of vitamin C in the individual cell types that form the 
buffy layer (platelets, polymorphonuclear cells, mononuclear cells) 
change very little during the first 4 days following surgery. This chapter 
of vitamin C research can perhaps now be closed 

C. J. Schorah 
Department of Chemical Pathology 
Unmersity of Leeds 
Leeds LS2 9JT 
UK 


1l. Schorah CJ, Habibzadeh N, Hancock M, King RFGJ. Changes in 
plasma and buffy layer vitamin C concentrations following major 
surgery. what do they reflect Ann Clin Biochem 1986; 23 566-70. 


Suture granuloma 


Sir 
We read with interest the recent article by Gleeson and McMullin (Br J 
Surg 1987, 74. 1181), and would like to report a similar case 

A thirty-one-year-old man was admitted to our unit with a 6-week 
history of upper abdominal pain, lethargy, a pyrexia and a 7 kg weight 
loss. His previous history included a left ingumal hernia repair and 
orchidopexy 4 months previously Physical examination revealed a 
large upper abdominal mass which appeared fixed and was non- 
pulsatile. Endoscopy in the first instance revealed only external 
compression of the stomach An ultrasound examination showed a 
normal liver, but a large 4 x 8 x 8 cm mass was seen lying adjacent to the 
fundus of the stomach. The radiologist thought that some of the features 
were those of a lymphoma A laparotomy was performed and a large 
mass involving the greater curve of the stomach, transverse colon, part 
of the small bowel mesentery and proximal jejunum .was found The 
appearances were those of a large malignant tumour This was resected 
en bloc, bowel continuity being restored Postoperatively he developed a 
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small bowel obstruction for which a further laparotomy was necessary. 
An inflammatory mass was found to which the distal small bowel was 
adherent. This having been freed he made a slow but steady recovery. 

Histology of the resected tumour mass showed an extensive stitch 
granuloma secondary to linen sutures. 

An enquiry to the hospital where his hernia was repaired revealed that 
the hernial sac had contained omentum, part of which had been excised, 
haemostasis being secured with linen ties. (We assume the omentum 
then retracted to the upper abdomen.) 

Although stitch granulomas are known to occur, and linen has been 
blamed for the formation of stones in the biliary tree, we believe this to 
be the first case where a linen stitch granuloma has mimicked a 
large intra-abdominal malignancy, and required such radical surgery 

D. C. Hunter 
J. R. C. Logie 
Department of Surgery 
Raigmore Hospital 
Inverness 
UK 


Tumour calcification after hepatic de- 
arterialization 


Sir 

The paper by Professor Bengmark on tumour calcification following 
hepatic de-arterialization in patients (Br J Surg 1988; 75: 525-6) 
describes a new technique for repeated de-arterialization of the liver 
Tumour cakification occurred in all three patients treated in this way. 
The authors state that calcification of the hepatic metastases 1s a good 
prognostic sign although they do not quote any evidence in support of 
this. Instead, to substantiate this claim they quote a case report by 
Miller et al. which describes calcification of pseudomyxoma peritonei 
following intraperitoneal chemotherapy in a patient whose response to 
treatment is not stated Each of Professor Bengmark's three patients 
treated with de-arterialization also received mtraperitoneal 5- 
fluorouracil so there is no evidence from this paper that de- 
artenalization plus intraperitonea! chemotherapy has any additional 
benefit over intraperitoneal chemotherapy alone. The authors state 
that in each patient there was regression of the tumour on CT scan 


although the CT scans illustrated clearly show an increase In size ol 
tumour over a period of 5 months 

Although this paper describes the technique of hepatic de- 
arterialization and demonstrates tumour calcification in three patients, 
there is no evidence that calcification indicates a response to treatment 
or that any patients have benefited from de-arterialization. 


R. M. Charnley. 
D. L. Morriss 
Unwersity Hospital 
Queen's Medical Centre 
Nottingham NG7 2UH 
UK 


Recto-anal reflex after rectal excision 


Sr 

We disagree with Enriquez and Camuñas, and Keighley and Yoshioka 
(Br J Surg 1988; 75- 621 (Correspondence)) that a long rectal muscle cuff 
1s necessary for the preservation of the recto-anal reflex In our 
experience the recto-anal reflex was present ın some patients after 
complete excision of the rectum with division of the muscle at the level of 
the pelvic floor?. We too have found that excision of the anal 
transitional zone does not appear to affect continence and agree with 
Keighley and Yoshioka that their findings cast doubt on the importance 
of the recto-anal reflex and the anal transitional zone in distinguishing 
flatus from stool 


D. Z. Lubowski 
D. W. King 
The St. George Hospital 
Sydney 
Australia 


1 King DW, Lubowsk: DZ, Talley NA, Pryor DS. Restorative 
proctocolectomy with ileal reservoir—a clinico-physiological 
study. Aust NZ J Surg 1987, 57 555-8. 

2 Nicholls RJ, Lubowski DZ, Donaldson DR. Comparison of 
colonic reservoir and straight colo-anal reconstruction following 
rectal excision. Br J Surg 1988; 75: 318-20 
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There is a History in all Mens Lives 


«C. Illingworth. 145x210 mm Pp. 125. Illustrated Distributed by 
Tenovus-Scotland, Glasgow (a charitable trust for medical research in 
Scotland), 1988 £6 00. 


Between the decades from the 1940s to the 1960s a remarkable 
phenomenon affected academic surgery in Scotland which has had 
repercussions to this day throughout Great Britain and many countries 
overseas and can be likened to the impact of Halsted on North American 
surgery It had its origins 1n three men, all with comparatively modest 
backgrounds and all of them combatant participants in World War I. 
Thethree were James Learmonth of Gatehouse of Fleet, William Wilson 
of Edinburgh and Charles Illingworth of Halifax in Yorkshire To the 
best of my knowledge they were between them responsible for producing 
21 professors from their junior staff and indirectly responsible for 
creating many more in the next generation. Of the three, Sir Charles was 
by a short head the most prolific, creating what became widely and 
usually affectionately known as the 'Glasgow Mafia'. This group have 
gone on to add great lustre to British surgery and many of them are 
mentioned in the pages of this short but appealing biography 

By his own admission, Sir Charles was not a high flyer at what he 
regards as an undistinguished school—Heath Grammar at Halifax. He 
left that 1nstitution during the first years of the War and eventually 
became a pilot in the Royal Flying Corps, being shot down behind 
enemy lines in the closing months of the War After his return he went, 
almost by accident, to Edinburgh University where he served some of 
the giants of the day, Wade and Wilkie in particular From there he 
progressed to the Regrus Chair of Surgery in Glasgow where by his zeal, 
industry and ability he created what became one of, 1f not the, most 
influential departments ın the country. Here ın this little book ıs a 
delightful account of the years of struggle and success, it 1s full of deft and 
felicitous phrases which show that Sir Charles has lost none of the 
sharpness of mind which those of my generation recall so well For this 
reviewer, who pursued the same path from the same school (which I held 
in higher regard than Sir Charles) to the same university —though not 
thereafter to the heights achieved by the author—there is pleasant 
nostalgia 1n his description of both Yorkshire and Edinburgh life, and 
the author's clarity of recall shames my own fuzzy memories For a 
larger audience, the personal descriptions and vignettes, both from 
Edinburgh and Glasgow, will have an importance for future historians 
and make enjoyable reading, as does the author's personal description 
of his heart operation. 

This book is an account—albeit highly selective— of a surgically and 
personally outstanding life. It 1s a pleasure to acknowledge his 
continued health and vigour His colleagues in the enterprise of 
academic surgery ın Scotland will, from beyond the grave, salute him, 
though I would have welcomed a little recognition from him that he was 
part— perhaps the most important part—of a wider historical event 


H. A. F. Dudley 


Professor of Surgery 

St Mary's Hospital Medical School 
London W2 INY 

UK 


Modern Surgery in Africa 
D Pantanowitz. 170 x 242mm | Pp. 372. Illustrated 1988 Wynberg 
Sandton Southern Book Publishers. 75 SA Rands. 


On the outskirts of the rich white city of Johannesburg 1s a black 
township called Soweto Two million people live, love and fight there It 
1$ à dormitory town to supply black workers for the homes, the shops, 
the mills and the mines of its parent city Immediately outside the 
perimeter fence of Soweto is its one and only hospital, a phenomenon 
called Baragwanath. It was taken over from the British by the South 
African government in 1948 and now contains 2780 beds— the largest 
hospital 1n the southern hemisphere. It accepts patients not only from 
Soweto, but also from many of South Africa's neighbouring black 
countries. 

Baragwanath is the largest of the five teaching hospitals of the 
medical faculty of the University of the Witwatersrand (which, like most 
South African universities, has a policy of no racial discrimination—a 
policy that brings it into conflict with the government from ttme to time). 
Serving the 500 or so surgical beds are 50 white and 23 black doctors. 
Half of the students are black, as are nearly all the nurses About 45 000 
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surgical patients attend as outpatients every year, and 15000 are 
admitted The precise number is not known, owing to a remarkable 
deficiency in what is otherwise a technologically advanced hospital: there 
1s no systematic audit of any kind. A few surgical units have introduced 
personal computers, but for the most part the storage and retrieval of 
data about patients 1s purely manual. 

This 1s the background from which a splendid book has been 
produced It 1s called a textbook but it is far more than that Written by 
47 surgeons and skilfully edited by Desmond Pantanowitz, the book 1s 
beautifully illustrated by line drawings and photographs, and the 
references are comprehensive, many being as up to date as 1987. 
There are four sections, these being trauma, vascular, general and 
miscellaneous 

We tend to think of AIDS as the scourge of Africa, but there 1s no 
mention of it in Baragwanath, and it seems to be much less important 
than trauma. 'Approximately 10000 people die on our roads each year, 
and about 30000 lose their lives from assault'. The chapters on trauma 
are fascinating and, like the rest of the book, authoritative. Nowhere, 
however, can I find any reference to the rehabilitation of patients who 
have recovered, nor to the management of the disabled, nor indeed to 
long-term follow-up after admission for trauma or operations. 

There are useful accounts of diseases that are rare in western 
countries These include not only idiopathic neurotrophic feet, 
Takayasu’s arteritis, carotid body tumours and plunging ranulas, but 
also the extraordinary range of diseases caused by the ministrations of 
the traditional healers—for instance, battery acid enemas The chapters 
on appendicitis, ulcerative colitis and Crohn’s disease are thoughtful and 
reveal our ignorance of the reasons for their rarity at Baragwanath 
compared with ‘white’ countries. Throughout the book there are also 
clear instructions on the management of diseases that are common all 
over the world. 

This 1s an eminently practical book, well presented and interesting. It 
will remain on my shelves and I will often consult tt 


A. Y. Pollock 


Consultant Surgeon 
Scarborough 
UK 


Acute pancreatitis 


G. Glazer 180 x 238 mm. Pp. 440 Illustrated. 1988 London Bailliere 
Tindall. £35.00 


Thus 1s an excellent overview on the state of the art concerning acute 
pancreatitis The editors have won an impressive panel of experts 
including anatomists, pathologists, radiologists, internists and surgeons 
from the UK, the USA and one from Germany to report on all aspects of 
the disease, both experimental and clinical. I 

The book begins with a well-balanced analysis of the contentious 
issues In acute pancreatitis. Each of these controversies 1s then discussed 
In 16 well-illustrated and eminently readable articles. Each one begins 
with an illuminating historical introduction, thus putting the subject 
into perspective, and concludes with a complete and up-to-date list of 
references. 

There are contributions on the anatomy of the pancreas (with all 
the numerous vascular and ductal variations), on the aetiology and 
pathology of pancreatitis as well as experimental models of the disease. 

Three articles concern themselves with diagnostic assessment and 
prognostication The value of CT studies with contrast application 15 
well documented here by convincing illustrations. 

The final five chapters deal with treatment and here all the evidence 
is in favour of early non-operative management. Surgical intervention is 
reserved for the diagnosis of unclear cases (a rare event nowadays) and 
the management of complications, including protracted and recurrent 
pancreatitis 

I would strongly recommend that anyone concerned with acute 
pancreatitis in the experimental laboratory, in the intensive care unit 
and in the operating theatre should buy this book 

M. Trede 
The Chairman 
Department of Surgery 
Mannheim 
FRG 
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Notices and announcements 





17-19 November 1988 

Eighth Annual WBAMC Trauma 
Symposium 

El Paso, Texas, USA 

Information Mrs Marty May, Secretary to 
LTC Warren, F Bowland MD, Chief, Trauma 
Service, Department of Surgery, William 
Beaumont Army Medical Center, El Paso, 
Texas 79920-5001, USA 


24—25 November 1988 

Annual Meeting of the Vascular Surgery 
Society of Great Britain and Ireland 
Leeds, UK 

Information. Mrs P. D Huxtable, Flipper 
Pharmaceuticals Ltd., Harrier House, High 
Street, West Drayton, Middlesex UB7 7QG, 
UK 


25-26 November 1988 

European Symposium on Ultrasonic 
Radiation Safety 

Copenhagen, Denmark 

Information Anne-Grethe Thorn, Secretary, 


Ultrasound Laboratory, Glostrup Hospital, 
DK 2600 Glostrup, Denmark 


25-27 November 1988 

22nd Annual Combined Surgical Meeting 
Singapore 

Information The Secretariat, 22nd Annual 
Combined Surgical Meeting, Academy of 
Medicine, Singapore College of Medicine 
Building, 16 College Road, Singapore 0316 


28 November-2 December, 1988 
Symposium and Workshop on Vascular 
Surgery 

Singapore 

Information The Secretariat, Academy of 
Medicine, Singapore College of Medicine 
Building, 16 College Road, Singapore 0306 


1-3 December 1988 

American Back Society Fall Symposium 
on Back Pain 

San Francisco, USA 

Information American Back Society, 2647 E 
14th Street, Suite 401, Oakland, California 
94601, USA 


8th December 1988 

British Association of Surgical Oncology 
Forum: ‘Head and Neck Cancer for the 
General Surgeon’ 

London, UK 

Information British. Association of Surgical 
Oncology, Royal College of Surgeons of 
England, 35-43 Lincoln's Inn Fields, London 
WC2A 3PN, UK 


9 December 1988 

Angioplasty: a Surgical or Radiological 
Procedure 

London, UK 

Information Janet Williamson, Secretary to 
Frank Ellis, 5 New Guy's House, Guy's 
Tower, London SEI 9RT, UK 
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9-10 December 1988 

British Association of Surgical Oncology 
Forum: Winter Meeting 

London, UK 

Information British Association of Surgical 
Oncology, Royal College of Surgeons of 
England, 35—43 Lincoln’s Inn Fields, London 
WC2A 3PN, UK 


13-18 December 1988 

Annual Convention of The American 
Academy of Neurological and Ortho- 
paedic Surgeons 

Las Vegas, USA 

Information Dr M R. Rask, Programme 
Chairman, 2320 Rancho Drive, Suite 108, 
Las Vegas, Nevada 89102-4592, USA 


27—30 December 1988 

Association of Surgeons of India Golden 
Jubilee Annual Conference 

New Delhi, India 

Information. Dr N. C. Madan, Organizing 
Secretary ‘ASICON-88’, Room No 5034, 
Department of Surgery, All India Institute of 
Medical Sciences, New Delhi - 110029, India 


21-22 January 1989 

Hong Kong Surgical Forum 

University of Hong Kong, Hong Kong 
Information. Forum Secretary, Department of 
Surgery, University of Hong Kong, Queen 
Mary Hospital, Hong Kong 


12-18 February 1989 

Diabetic Control and Complications: An 
Interactive Workshop 

London, UK 

Information. Director, Courses Department, 
65 Davies Street, London W1Y 2AA 


19-23 February 1989 

7th Congress of the Association of 
Surgeons of South East Asia 

Penang, Malaysia 

Information Congress Secretanat, 7th Cong- 
ress Ssian Surgical Association, c/o Tawakal 
Specialist Centre, 198A-208A Jalan Pahang, 
53000 Kuala Lumpur, Malaysia 


25-26 February 1989 

Second Annual Congress on the North 
American Society of Phlebology 

New Orleans, USA 

Information Pat Curl, Course Coordinator, 
North American Society of Phlebology, 3960 
Park Boulevard, Suite E, San Diego, 
California 92103, USA 


5-7 March 1989 

Surgical Masterclass for Consultants 
and Senior Registrars in General 
Surgery 

Aviemore, UK 

Information. Clerk to the College, The Royal 


College of Surgeons of Edinburgh, Nicolson 
Street, Edinburgh EH89DW, UK 


12-15 March 1989 

Current Problems in Breast Cancer 
Vienna, Austria 

Information: Secretariat ICS, Elisabeth Ribar 
Maurer, c/o Wiener Medizinische Akademie 
Alser Strasse 4, A 1090 Vienna, Austria 


29—3] March 1989 

Annual Meeting of the Association of 
Surgeons of Great Britain and Ireland 
Edinburgh, UK 

Information: The Honorary Secretary, Asso- 
ciation of Surgeons of Great Britain and 
Ireland, 35/43 Lincoln's Inn Fields, London 
WC2A 3PN, UK 


6—9 April 1989 

4th ASEAN Otorhinolaryngological Head 
and Neck Congress 

Singapore 

Information Dr R E Stanley, Organizing 
Secretary, c/o ENT Department, Singapore 
General Hospital, Singapore 0316 


12-14 April 1989 

VIth International Conference: Polymers 
in Medicine and Surgery 

Leeuwenhorst Congress Centre, The 
Netherlands 

Information Joanna Evans-Thomas, Con- 
ference Officer, The Plastics and Rubber 
Institute, 11 Hobart Place, London 
SW1W OHL, UK 


21-23 June 1989 

71st Annual Meeting of The Endocrine 
Society 

Seattle, Washington, USA 

Information’ The Endocrine Society, 9650 
Rockville Pike, Bethesda, Maryland 20814, 
USA 


2-15 July 1989 

Neonatal and Paediatric Surgery 
Manchester, UK 

Information Director, Courses Department, 
The British Council, 65 Davies Street, London 
WIY2AA, UK 


27 August-1 September 1989 

2nd International Conference on Gastro- 
intestinal Cancer 

Jerusalem, Israel 

Information International Congress and 
Convention Association, PO Box 50006, Tel 
Aviv 61500, Israel 


28-30 August 1989 

International Conference on Blood-borne 
Infections in the Workplace 

Stockholm, Sweden 

Information Ms Catharina Ostrom, Congrex 
AB, PO Box 5619, S-11486 Stockholm, 
Sweden 


6-8 September 1989 

Fourth World Congress of the 
International Society for Diseases of the 
Oesophagus 

Chicago, Illinois, USA 

Information 4th World Congress of the 
International Society of Diseases of the 
Oesophagus, 911 Busse Highway, Park Ridge, 
Illinois 60068, USA 
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Stapling is four tirnes 
faster than skin suturing 
Patients spend upto 33 
minutes less on the 
operation table. 

Poor risk patients can 
spend less time under 
anaesthetic.*34 

Better cosmetic results 
and lower infection rates 
are possible.5* 

Precise skin staplers have 
been shown to be cost 
effective 
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Postoperative abdominal sepsis 


Postoperative sepsis is a preventable complication of abdominal surgery. For the 
individual surgeon it should be an infrequent event complicating less than 2 per cent 
of laparotomies!? although related to the degree of operative contamination, ranging 
from 0-1 per cent of ‘clean’ to 6:5 per cent of ‘dirty’ cases?. The frequency can be 
much higher, however, particularly after contaminated and emergency procedures 
and it remains the single most important avoidable cause of morbidity and mortality 
after abdominal surgery. A retrospective study from Finland in this issue? reflects 
increasing interest in the aetiology, diagnosis and management of patients in whom 
the poor prognosis associated with postoperative intra-abdominal sepsis is 
compounded by organ failure. 

When advanced age, malignant disease and debility coexist it is tempting to ascribe 
postoperative sepsis to such contributory but not necessarily causative factors and 
if postoperative organ failure aggravates a seemingly hopeless situation, therapeutic 
inaction may be justifiable. For many patients, however, vigorous treatment is not 
only justifiable but essential and the increasing number of publications reflects 
heightened contemporary interest. It is unlikely that there is any increase in the 
number of patients with sepsis but audit with more open discussion of surgical 
complications and changes in referral patterns contribute to the current interest. 

In some patients, supportive therapy which prolongs survival without ultimate 
cure exposes the inadequacy of non-surgical management of postoperative sepsis and 
represents inefficient and expensive utilization of resources. Although supportive 
therapy contributes significantly to survival 1t is counter-productive if early signs of 
infection are treated empirically in preference to a rigorous search for the cause. Signs 
of sepsis, namely cardiovascular instability, deteriorating renal and respiratory 
function and gastrointestinal atony, show transient improvement but the progress of 
the disease process is only delayed if the underlying diagnosis is obscured. Access to 
intensive therapy and expert anaesthesia is mandatory when relaparotomy is required. 
The directness of early abdominal re-exploration lacks general appeal, with its 
implications of technical failure and not inconsiderable risks, but operation is essential 
not only when non-operative measures have failed but also to pre-empt organ failure. 

Classification of postoperative abdominal sepsis is imprecise. Important differences 
relevant to management and outcome exist between a well-localized abscess and 
diffuse sepsis attributable to postoperative peritoneal contamination. In the former 
an abscess represents inadequate management of peritoneal contamination extant at 
the time of operation and if drained, often by the simple expedient of percutaneous 
drainage after radiological or ultrasonic visualization, it should resolve uneventfully. 
In contrast, sepsis secondary to peritoneal contamination as a result of either failure 
to eradicate a source of sepsis from the abdomen or leakage from a surgical suture 
line carries a more sinister prognosis. In the latter “adequate drainage' is insufficient 
and continuing contamination of the peritoneum must be eliminated. This demands 
resection of the source of sepsis or dismantling of leaking anastomoses. More tentative 
manoeuvres, relying on diversionary proximal stomas and drains, are unreliable and 
the objective of treatment must be definitive control of sepsis. 

All episodes of postoperative sepsis are not the result of technical failure or 
inadequate primary treatment but most probably are. In one large American series*, 
when the sequelae of trauma were excluded, technical error was the commonest cause 
of intra-abdominal sepsis. In Europe where trauma is infrequent operative strategy 
and technique may be the most important factors. The onset of sepsis may be insidious 
but early diagnosis is possible in patients with anastomotic leakage if the possibility 1s 
recognized and acted on. Reluctance to entertain a diagnosis of technical failure is 
understandable but improvement in the prognosis of patients with intraperitoneal 
sepsis demands early diagnosis?. Delay resulting in organ failure complicating 
postoperative peritonitis is usually fatal, although some centres report a mortality 
rate of less than 25 per cent’. When there is suspicion of sepsis after an operation 
involving anastomosis, the integrity of the suture line must be established by contrast 
radiology. À negative investigation provides reassurance and a positive study permits 
rapid definitive management. 
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While a proportion of patients survive without eradication of the source and a 
proportion in whom the source has been eliminated succumb, logic and indirect 
evidence favours the latter approach. Failure to control sepsis at the first operation 
leads to an accelerating process of deterioration which is difficult to reverse and 
increasingly heroic measures are required. The technical difficulties of re-exploration 
and the potential to compound the situation by damage to intact viscera are 
substantial and increase with delay and with each operation. 

Ultraradical treatment with frequent relaparotomy in the absence of clinical 
indications, with the abdomen left open and with insertion of mesh or ‘zippers’ is 
a recent development. Convincing evidence of benefit to support more liberal use is 
lacking, with the possible exception of pancreatic sepsis in which eradication of the 
source is not practical^?. We should heed the timely appeal from Finland for earlier 
diagnosis when management is relatively straightforward, before sepsis becomes 
established, and before the decline into multiple organ failure is irreversible. 


Z. H. Krukowski 
Department of Surgery 
University of Aberdeen 
Aberdeen 
UK 
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Proximal cholangiocarcinomas 


Altmeier in 1957 provided the first clear description of proximal cholangiocarcinomas. 
These small adenocarcinomas occurring at or near the hepatic duct bifurcation 
virtually all went undiagnosed before that time. Several years later Klatskin reported a 
large series of these lesions, and the tumour 1s widely known as the Klatskin tumour. 
For two decades after the description of this lesion most tumours remained 
undiagnosed. Patients presenting with jaundice were explored, often several times, 
only for the surgeon to be confronted with an apparently normal extrahepatic biliary 
tree, with a normal or collapsed gallbladder. Because of the inaccessibility and small 
size of most of these lesions, they are often not palpable or visible at laparotomy. Many 
patients were thought to have parenchymal disease when no obvious lesion was found 
at laparotomy, and the diagnosis, if made at all, was only confirmed at post-mortem 
examination. Today the diagnosis should be made promptly. The lesion should be 
suspected in any patient who presents with jaundice and who, on ultrasound or CT 
scan, has a dilated intrahepatic biliary tree with a normal extrahepatic biliary tract and 
a normal or collapsed gallbladder. The diagnosis can be easily confirmed by 
endoscopic retrograde or percutaneous transhepatic cholangiography. Therefore, a 
diagnosis which used to take weeks or months, and was often only made at post 
mortem, can now be made within 24 h of a patient presenting with obstructive jaundice. 

Although the diagnostic workup has become standardized and routine, the 
management of these lesions remains variable and controversial!. Many of these 
lesions are potentially resectable, and it is the opinion of many that this should be the 
prume goal of therapy. However, since means to palliate such patients now exist which 
do not require laparotomy, the tumour should be staged so that only those with a 
likelihood of being resectable are subjected to operative intervention. To accomplish 
this, we believe that the patient needs to undergo two invasive procedures. First, the 
patient should have percutaneous transhepatic cholangiography rather than 
endoscopic retrograde cholangiography, because it is the anatomy proximal to the 
obstruction, rather than distal, that is important in staging. If on percutaneous 
cholangiography the tumour obviously extends up into secondary and tertiary biliary 
radicals in both lobes, the patient is not resectable and non-operative palliation should 
be considered. If the tumour does not appear to involve segmental branches, or 
involves segmental branches in only one lobe, the patient is potentially resectable. 
Next, all patients should undergo angiography. If the main hepatic artery is encased, 
the lesion is not resectable and laparotomy can be avoided. If the right or left hepatic 
artery is involved, the lesion still may be potentially resectable if lobectomy is added. 
On the venous phase, the portal vein can be identified and, again, if encasement is 
demonstrated, the lesion is not resectable. However, as with the artery, if only the right 
or left branch of the portal vein is involved, the lesion could still be resectable by adding 
hepatic lobectomy. Nuclear magnetic resonance might prove useful in the future, and 
may allow one to avoid angiography in staging. Hepatobiliary scanning plays no role 
in evaluation. If a patient is not deemed to be resectable, biliary obstruction can be 
relieved with percutaneously placed bilateral Ring catheters that are advanced past 
the tumour into the duodenum and then internalized. These can be converted to 
endoprostheses, or endoprostheses may at times be inserted by the endoscopic 
retrograde route. Many recommend radiotherapy for palliation, although there is no 
evidence for its efficacy. 

If following cholangiography and angiography there is no clear evidence of 
unresectability, the patient should be explored. It is our preference at the time of 
percutaneous transhepatic cholangiography to pass Ring catheters down the right and 
left hepatic ducts, through the tumour, and into the distal biliary tree and duodenum??. 
Although this may require two or three trips to the diagnostic catheterization laboratory 
it is virtually always possible. These catheters are not placed for preoperative 
biliary decompression, as controlled trials have demonstrated their lack of efficacy 
in that context. However, they make resection of the tumour technically much easier 
and aid placement of Silastic® (Dow Corning) transhepatic biliary stents which 
I feel should be used routinely in reconstruction. At the time of surgery, the distal 
biliary tree should be divided early, and the Ring catheters extracted from the distal 
common duct. Using them as a guide, the proximal biliary segment can be dissected, 
and the bifurcation easily identified. If the bifurcation can be resected without leaving 
gross tumour behind, this should be carried out. If tumour extends up into one lobe or 
the other, hepatic lobectomy can be added. At The Johns Hopkins Hospital, of 83 
patients with proximal cholangiocarcinomas staged and explored, 33 (40 percent) 
were resected for cure. In six, hepatic lobectomy was required. Once the lesion is 
resected, with or without hepatic lobectomy, the Ring catheters can be used to insert 
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Silastic transhepatic biliary stents. Bilateral hepaticojejunostomies are then performed 
to a Roux-en-Y loop over the Silastic stents. Postoperatively the stents are left to drain 
dependently for 1 week until cholangiography demonstrates that there are no leaks. 
They are then internalized, with a view to leaving them in place permanently. They can 
be changed over guidewires every 3-4 months to avoid occlusion with sludge. 

À number of alternatives are available if, at surgery, the lesion cannot be resected for 
cure. It is our preference still to go ahead and debulk the tumour by resecting the 
bifurcation if possible, and to reconstruct with bilateral hepaticojejunostomies over 
Silastic stents. In 13 of our 83 patients this procedure was performed. Others prefer a 
segment III bypass, or a modification of the Longmire procedure. Still others leave the 
tumour in place, but place transhepatic stents either as a U or J tube into a Roux-en-Y 
loop. The remaining 37 of our 83 patients were managed in this fashion. 

Recently there has been renewed interest in total hepatectomy with liver 
transplantation?. The logistical problems are substantial since a graft has to be available 
well before one knows whether a potentially curable lesion is present, even with total 
hepatectomy. Currently this does not seem to be a likely solution to the many 
management problems that encumber proximal biliary tumours. Adjuvant therapy 
has been utilized in the form of intraoperative radiotherapy$, external beam 
radiotherapy after resection, and internal radiotherapy using iridium-192 seeds. 
Although many surgeons are convinced of the efficacy of radiotherapy, there are no 
clinical trials to demonstrate its usefulness. Chemotherapy has been used only 
sporadically, and even though there are many small series demonstrating a 20 percent 
response rate, there are no controlled data to demonstrate its value. 

Whereas in the past most patients were dead within several months from unrelieved 
obstruction and secondary liver failure and/or cholangitis, many patients now survive 
for prolonged periods. We have one 10-year survivor, and two 5-year survivors, and 
more and more long-term survivors are being reported. Nevertheless, as with other 
gastrointestinal malignancies, overall prognosis is poor! and more effective adjuvant 
therapy is required. Although larger resections have been advocated, including 
resecting the portal vein, or even including pancreaticoduodenectomy with the hilar 
resection, it seems unlikely that extended resections will significantly improve long- 
term survival. Treatment failure and death are generally secondary to local recurrence, 
although at autopsy the tumour is usually widely disseminated. Appropriately 
delivered radiotherapy and effective chemotherapy will be needed to improve 
substantially the outlook for patients with this tumour. Perhaps we are at the same 
stage with proximal cholangiocarcinomas today that we were once with extremity 
sarcomas. Surgery, radiotherapy and chemotherapy were used two decades ago but, 
even following amputation, virtually everyone succumbed. Today, with smaller 
regional resections but with appropriate radiotherapy and chemotherapy, most 
patients survive. One of the difficulties with proximal cholangiocarcinomas is their 
rarity. In the USA probably fewer than 3000 patients with proximal biliary carcinomas 
are seen each year. This means that to have effective therapy regimens developed in 
prospective randomized trials, centralization of management will be necessary. This is 
already, in part, taking place as community surgeons have found these lesions 
particularly difficult to deal with. A co-operative prospective randomized trial has just 
begun at The Johns Hopkins Hospital and two other medical centres to evaluate the 
role of external beam radiotherapy, supplemented by internal radiotherapy with 
iridium-192, after curative or palliative resection for proximal cholangiocarcinomas. 
To o .r knowledge this will be the first prospective randomized trial of any form of 
treatment for this lesion. Centralization and many subsequent prospective randomized 
clinical trials will be required before substantial new progress is made in the 
management of proximal cholangiocarcinomas. 

: J. L. Cameron 
The Johns Hopkins University School of Medicine 
Baltimore 
USA 
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Relaparotomy for postoperative 
intra-abdominal sepsis in jaundiced 
patients 


During the period 1979-84, 30 abdominal re-explorations were 
performed for postoperative intra-abdominal sepsis and single or multiple 
organ failure in jaundiced patients. Postoperative sepsis was caused by 
intra-abdominal abscess in 16 cases (53 per cent), by suture line leakage 
in 9 cases (30 per cent) and by technical error in 5 cases (17 per cent). 
Abscesses occurred most commonly in the subphrenic space (6 cases), 
in the subhepatic space (6 cases) and in the lesser sac (5 cases). Sepsis 
was associated with single organ failure in 20 cases and with multiple 
organ failure in 10 cases. The overall mortality rate was 50 per cent 
(15/30). Factors that were statistically associated with fatal outcome 
were: serum bilirubin > 100 umol/l (P < 0-008), positive blood culture 
(P «0:013), malignant disease (P < 0:02), multiple organ failure 
(P « 0:02) and age >60 years (P < 0-031). Mortality rose with the 
number of failed organs. Autopsy revealed continuing sepsis in 12 of 
the 15 fatal cases. Because mortality was high in spite of adequate 
operative drainage at relaparotomy, it is concluded that earlier definitive 
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Intra-abdominal sepsis after abdominal surgery continues to 
be a dangerous and challenging major complication which 
considerably increases mortality. Although increased under- 
standing of antibiotic therapy has lowered the mortality of 
intra-abdominal abscesses not associated with prior operation, 
little impact has been made on the results of repeated laparot- 
omy for postoperative intra-abdominal sepsis!. While it is 
difficult to identify the need for re-exploration, and although 
the patients are high surgical risks, abdominal re-exploration 
often becomes mandatory. Severe intra-abdominal mfection 
may lead to the development of single or multiple organ failure 
which makes the problem of sepsis considerably more difficult. 
The mortality rates of sepsis-induced multiple organ failure 
have been reported to be between 30 and 100 per cent?*. 

The present study is a retrospective analysis of 30 consecu- 
tive jaundiced patients who required laparotomy for postopera- 
tive intra-abdominal sepsis at the Oulu University Central 
Hospital, Finland. 


Patients and methods 


A total of 1622 patients were treated at the surgical emergency unit of 
the Oulu University Central Hospital between January 1979 and 
December 1984. We reviewed the hospital records of all jaundiced 
patients (124 patients) to identify those who had undergone re- 
exploration for postoperative intra-abdominal sepsis and developing 
organ failure. The 30 patients so identified all underwent reoperation 
in the hope of reversing this organ failure. Burn patients, obstetric 
patients, multiple trauma patients as well as those undergoing reopera- 
tion for wound dehiscence were excluded. The 30 cases were analysed 
retrospectively with a complete review of hospital and autopsy records, 
laboratory studies, operative notes and bacteriological cultures The 
reports of primary operations were specifically examined to detect any 
technical error which might have predicted the need for re-exploration. 
The types of primary operation are listed in Table 1 

Among the 30 reoperated patients the male female ratio was 16:14. 
The median age was 60 years with a range of 33-83 At reoperation, 
the presence of peritonitis or a localized abscess was regarded as an 
intra-abdominal infection and the diagnosis was confirmed by at least 
three of the following features: (1) positive blood culture, (2) positive 
bacterial culture from the purulent exudate of the abdomen, (3) fever 
>38 0°C, (4) elevated white cell count (over 12000 cells/ml). An 
abscess was deemed present if there was gross evidence of walled-off pus 
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diagnostics are needed to lower the mortality rate. 
Keywords: Intra-abdominal sepsis, reoperation 


The criteria for determining organ failure were as follows. (1) liver: 
jaundice with serum bilirubin level > 50 pmol/l (normal 2-20 umol/l), 
serum glutamic oxaloacetic transaminase (SGOT) level > 80 units/l 
(normal «40 units/l), (2) kidney. serum creatinine > 150 umol/l (nor- 
mal 60-115 umol/l), olgura or hyperkalaemia persisting for 48h 
despite adequate volume resuscitation, (3) lung: need for ventilatory 
support 

Gallstones were the most common underlying disease leading to 
sepsis (Table 2). None of the patients had intra-abdomunal sepsis before 
primary surgery. Eleven patients received some form of antibiotic 
prophylaxis before primary surgery and 11 patients also received total 
parenteral nutrition after reoperation Surgical management at reopera- 
tion was divided into drainage procedures (16 cases) and specific 
operative procedures (14 cases). The specific operative procedure was 
chosen according to the operative findings and six bile duct reopera- 
tions, six enterostomies and two intestinal resections were performed. 
Classification into the category of malignant disease was based on the 
operative finding of malignancy which was histologically confirmed 
Operative mortality was regarded as death occurring within 30 days 
of reoperation or as a consequence of a continuing septic process 
unresolved at the secondary operation. 

The factors tested with regard to their involvement with fatal 
outcome were positive blood culture, malignant disease, multiple organ 
failure, age >60 years, diffuse peritonitis, Gram-negative infection, 
multiple species infection, specific operative procedure, high serum 


Table 1 Primary operative procedures performed in the 30 patients 


Procedure No 








- 


Pe ps ND 037030375: ep 


Cholecystectomy 
Subtotal pancreatectomy 
Total gastrectomy 
Biliary bypass 

Whipple procedure 
Gastric resection 
Exploratory laparotomy 
Hepatic resection 
Intestinal resection 





* Of the 10 patients, 7 also underwent choledochotomy 
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Table2 Underlying diseases in the 30 patients 


z 
e 


Disease 


Gallstones 

Pancreatitis 

Pancreatic cancer 

Gastric cancer 

Hodgkin's lymphoma 

Cancer of the common bile duct 
Intestinal obstruction 

Gastric ulcer 

Duodenal ulcer 

Haemangioma of the liver 


* 


= — — — — — UU) O 


* Four patients had gallstones, in three cases pancreatitis was caused by 
alcohol 


Table 3 Causes of intra-abdominal mfection in the 30 patients 





Mortality 
Cause No. No. % 
Abscess 16 7 44 
Leakage 9 5 56 
Technical error 5* 3 60 
Total 30 15 50 





* Technical error caused two intra-abdominal abscesses 


bilirubin and SGOT values. The statistical significance of these clinical 
variables was determined by y? analysis (contingency table method). 
P values of «005 were considered significant 

To determine the significance of elevated serum bilirubin and SGOT 
values the patients were divided into the following subgroups: patients 
with serum bilirubin values < 100 pmol/l (n— 11) and > 100 umol/l 
(n-— 19); and patients with SGOT values <100units/l (n— 15) and 
> 100 umts/ (n= 15) 


Results 


Of the 1622 patients dealt with by the surgical emergency unit, 
30 (1-8 percent) were re-explored because of intra-abdominal 
sepsis in the study period. The majonty (19 of 30) of these 
re-explorations were performed on the basis of clinical findings 
only. Computed tomography and ultrasonography aided the 
diagnosis in eight patients and radiographic contrast studies 
were useful in the remaining three patients. Positive blood 
cultures were documented pre-operatively 1n eight patients; 
Escherichia coli (3 cases), Klebsiella pneumoniae (2 cases) 
and Enterobacter (2 cases) were the organisms most often 
cultured. 

Of the 30 patients, 15 died despite operative treatment. The 
mortality rates of those who received antibiotic prophylaxis 
(45 per cent) and of those who received total parenteral nutrition 
after reoperation (64 percent) were not statistically different 
from the mortality rate of the other patients. 

The mean time interval between the first and second 
operation was 14 + 8 days and this did not differ between the 
survivors (14 + 9 days) and non-survivors (13 + 6 days). The 
type of primary operation did not have a significant effect on 
mortality The causes of intra-abdominal sepsis are detailed in 
Table 3. The most common conditions identified at re-explora- 
tion were abscess (53percent) and suture line leakage (30 
per cent). Of the abscesses, five developed in patients who had 
undergone operation for haemorrhagic pancreatitis, four fol- 
lowed various types of cancer operation, one developed after 
suture of a perforated gastric ulcer, two were postoperative 
infections of unknown origin and four were after operations for 
gallstones. The location of the abscess had no significant 
influence on mortality (Table 4). 

Leaking anastomosis accounted for 30 percent of the intra- 
abdominal infections In five cases a biliary-enteric, in three 
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cases an oesophagojejunal, and 1n one case an entero-enteric 
anastomosis had leaked. Two patients died after biliary-enteric 
leakage, two patients died after oesophagojejunal leakage and 
the patient with entero-enteric leakage also died. The five 
recognized technical errors included two cases of biliary peri- 
tonitis following a dislodged T tube, two cases with unrecog- 
nized peroperative perforation of the intestine at the first 
operation and one case with accidental ligation of the common 
bile duct. The patient with common bile duct ligation and one 
of the patients with perforated bowel later succumbed. 

Five patients underwent multiple relaparotomies. Three 
patients operated on for recurrent or persistent abscess re- 
covered. The two deaths in this group included a patient with 
a lesser sac abscess caused by haemorrhagic pancreatitis and 
a patient with leakage from an oesophagojejunal anastomosis 
after total gastrectomy performed for gastric cancer. 

The frequency of organ system failure and the associated 
mortality are listed in Table 5. Failure of more than one organ 
system increased mortality but the differences did not reacb 
statistical significance. Failure of two and three organ systems 
was followed by a mortality rate of 75 per cent and 100 per cent, 
respectively. 

The factors for predicting outcome are presented in Table 6 
The factors that statistically correlated with increased mor- 
tality included serum bilirubin > 100 umol/l, positive blood 
culture, malignant disease, multiple organ failure and age > 60 
years. The other variables, Gram-negative or Gram-positive 
infection, multiple or single species infection, diffuse peritonitis 
or localized abscess, abscess drainage or specific operative 
procedure and SGOT concentration «100 or >100units/ 
were not associated with statistically significant differences in 
mortality. The fatality rates of the patients with Gram-positive 
or Gram-negative infection were 25 and 54 per cent respectively, 
those of the patients with single or multiple species infection 
were 55 and 47 per cent respectively, those of the patients with 
localized abscess or diffuse peritonitis were 39 and 67 per cent 
respectively, and those of the patients with SGOT <100 and 
> 100 units/l were 53 and 47 percent respectively. Both abscess. 
drainage and specific operative procedures were followed by a 
50 percent mortality rate. 

The median age of the survivors (55 years) was less than 
that of the non-survivors (60 years) but the difference was not 
significant Of the 15 non-survivors, 8 suffered multiple organ 


Table 4 Location of intra-abdominal abscesses 























Mortality 
Abscess No No. % 
Subphrenic 6 3 50 
Subhepatic 6 1 17 
Lesser sac 5 2 40 
Pelvic space 1 1 
The differences were not statistically significant 
Table 5 The influence of organ-system failures on mortality 
Mortality 
No No % 
Failed organ system 
Liver 30 15 50 
Kidney 9 7 78 
Lung 3 2 67 
Number of organs with failure 
l 20 7 35 
2 8 6 75 
3 2 2 100 
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Table 6 The relationship between various pre-operative predictors and 
mortality 





Mortality 

Predictor No No. % P 
Serum bilirubin > 100 pmol/l 19 13 68 0008 
Positive blood culture 8 7 88 0013 
Malignant disease 10 8 80 0020 
Multiple organ failure 10 8 80 0-020 
Age >60 years 16 10 63 0031 
Diffuse peritonitis 12 8 67 n.s 
Gram-negative infection 26 14 54 ns 
Specific operative procedure 14 7 50 ns 
Multiple species infection 19 9 47 ns 
SGOT > 100 units/l 15 7 47 ns 


ns, Not significant; SGOT, serum glutamic oxaloacetic transaminase 


failure compared with only 2 of the 15 survivors (P < 0-02). 
The survivors suffered failure of an average of 1-2 organs and 
the non-survivors of 1:6 organs. The location of abscesses, the 
number of emergency operations and the number of explora- 
tions did not differ between these two groups. In 12 of the 15 
patients who died, autopsy revealed ongoing intra-abdominal 
sepsis. In three cases the intra-abdominal situation had resolved 
after the second operation before these patients succumbed. All 
of these 15 patients had undergone adequate intra-abdominal 
exploration for the source of infection, and the drainage of the 
infected focus can be regarded as having been effective. 


Discussion 

Improvements in critical care medicine have increased immedi- 
ate survival rates after severe abdominal injury or disease states, 
but this increase has paradoxically increased the incidence of 
postoperative infections that may ultimately contribute to 
complications and death. It may be that relaparotomy is used 
at present in patients who previously would not have tolerated 
1t. Because of difficulties in obtaining early diagnosis of post- 
operative intra-abdominal sepsis, planned relaparotomy to 
obviate diagnostic delay has been recommended®. On the other 
hand, multiple organ failure carries such a grim prognosis that 
it has been advocated as a valid indication for abdominal 
exploration’. Our data lead to the conclusion that relapa- 
rotomy is usually undertaken at a stage when multiple organ 
failure has already supervened. 

The overall mortality rate in the present series was 50 
per cent. If one organ had failed, the mortality was 40 per cent 
but failure of two or three organs was associated with mortality 
rates of 63 percent and 100 per cent, respectively. This rate is 
slightly more than noted by Fry et al. 1n a series of patients 
with intra-abdominal abscesses?. They determined that single 
organ failure was associated with a 23 percent mortality rate, 
two organ failure with a 53 percent mortality rate and three 
organ failure with a 79 percent mortality rate. Pine et al? 
prospectively examined factors predicting mortality in patients 
with intra-abdominal sepsis and observed a 10 per cent mortal- 
ity rate with single organ failure, a 50 percent mortality rate 
with two organ failure and a 100 percent mortality rate with 
three organ failure. Hinsdale and Jaffe!? recently reviewed 87 
abdominal re-explorations for 1ntra-abdominal abscesses. The 
overall mortality rate in their series was 43 percent but the 
mortality rate for patients explored only on the basis of multiple 
organ failure was 81 percent. 

Although it has been suggested that a group of non- 
bacteraemic intensive care patients exist who are identical with 
regard to clinical parameters and course to patients with proven 
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bacteraemic sepsis!!, patients with a positive blood culture in 
our series experienced a significantly higher mortality rate than 
those with negative blood culture. This finding is in agreement 
with that of deVillota et al.!?. In patients with intra-abdominal 
sepsis, old age ıs a predictor of mortality!:9?:1?. Malignant 
disease can cause malnutrition, protein depletion, energy deficit, 
altered host defence mechanisms and predisposition to infec- 
tion, which makes the poorer outcome of these patients 
understandable. In this series there was a clear, although not 
statistically significant, increase in mortality rate among the 
patients operated on for diffuse peritonitis and also among 
those with Gram-negative infection. This is in agreement with 
the findings of others!?:14:15, 

Relaparotomy reversed multiple organ failure in a relatively 
small proportion of patients with postoperative intra-abdom- 
inal sepsis in the present series in spite of adequate drainage 
However, there are patients who survive reoperation, and 
re-exploration must still be regarded as indicated. It has been 
suggested previously that early diagnosis and treatment of 
intra-abdominal abscesses are the most important factors in 
improving survival!®, We agree with this and take the view 
that early monitoring of high risk patients with modern 
diagnostic methods and laboratory tests could lead to an earlier 
discovery of septic foci and to earlier operative drainage of the 
infected focus. In this way, the impending multiple organ failure 
could possibly be prevented in some cases and the mortality 
of these seriously ill patients reduced. For earlier diagnosis, we 
intend to evaluate the worth of acute-phase reactant proteins 
in the recognition of the postoperative infective states and in 
monitoring the course of infection. 
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Calmodulin antagonist 
trifluoperazine inhibits polyamine 
biosynthesis and liver regeneration 


Polyamines are essential for cell growth and differentiation. 
Trifluoperazine (T FP) is a potent, competitive inhibitor of the 
calcium—calmodulin complex. T FP, when given to rats after partial 
hepatectomy, causes a significant decrease in DNA synthesis. The 
purpose of this study was to examine the effects of T FP on polyamine 
biosynthesis and on liver regeneration after partial hepatectomy. TFP 
(60 mg/kg, bodyweight) or saline control was administered to 80 male 
Sprague-Dawley rats 2 h before, 2 h after, or at the time of hepatectomy. 
Polyamines (putrescine, spermidine and spermine) were measured at the 
time of hepatectomy, and at 6, 24, 48, and 72 h after hepatectomy. T FP, 
when it was administered either 2 h before or at time of hepatectomy, 
blocked increases in putrescine that are seen normally at 6h after 
hepatectomy. W hen T FP was given at the time of partial hepatectomy, 
putrescine was increased at 24 h, and then returned to normal levels at 
72 h. Spermidine was inhibited at 24 h, but not at 48 and 72 h. Spermine 
was not significantly altered at any time. The administration of T FP 
2h after hepatectomy did not significantly alter concentrations of 
polyamines. The weight of regenerating liver was decreased by-T FP 
at 48 h (23 percent) and 72h (22 per cent) after hepatectomy. These 
findings provide evidence that the calcium-calmodulin complex is 
required for the synthesis of liver polyamines before liver regeneration 
can proceed. 


Keywords: Liver, regeneration, hepatectomy, rats, trifluoperazine, polyamine, ornithine 
decarboxylase 


The polyamines putrescine, spermidine and spermine occur in 
almost all animal and plant tissues that have been examined, 
and they have been shown to play vital roles in cell growth 
and differentiation’. The initial and rate-limiting step in the 
pathway of polyamine synthesis is the decarboxylation of 
ornithine by ornithine decarboxylase (ODC). ODC values are 
increased in both stimulated cultured hepatoma cells?, as well 
as after partial hepatectomy®’. ODC has been shown repeat- 
edly to be necessary for DNA synthesis®-!*. Luk15 demon- 
strated that after partial hepatectomy increases in both ODC 
activity and polyamine content of liver tissue are essential for 
DNA and protein synthesis and tissue proliferation during liver 
regeneration 

Calmodulin, a calcium receptor protein, appears to mediate 
many calcium-dependent processes such as contraction, secre- 
tion, and nerve function’®, and may also participate in the 
control of cellular proliferation!” In vitro studies have shown 
that calmodulin influenced the disassembly of microtubules in 
a calcrum-dependent manner!?, and stimulated DNA synthesis 
in rat liver cells!?. Antibodies against calmodulin have shown 
an association between this calmodulin and the assembly or 
disassembly mechanism of the mitotic spindle?9, which suggests 
that calmodulin may play a role in mitosis. Elevations in the 
intracellular concentrations of calmodulin have been found in 
cells undergoing malignant transformation???!, which raises 
questions regarding the mechanism of action of calmodulin in 
the process of cellular proliferation or transformation??. 


* Visiting Scientist from the University of Melbourne, Department of 
Surgery, Austin Hospital, Melbourne, Australia. (Supported by the Sir 
Thomas Naghten Fitzgerald, the R.G. & A U Meade, and the Gordon 
Taylor Scholarships, University of Melbourne.) 
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The purpose of our study was to examine the effects of 
trifluoperazine, a potent competitive inhibitor of calmodulin, 
on polyamine biosynthesis during liver regeneration. 


Materials and methods 
Drugs 


Tnfluoperazine dihydrochloride (TFP) was purchased from Sigma 
Chemical Company (St Louis, Missouri, USA). 


Animals 


Adult male Sprague-Dawley rats were purchased from Harlan Sprague- 
Dawley (Indianapolis, Indiana, USA) They were allowed ad libitum 
access to water and standard rat chow (Formulab 5008, Ralston Purina 
Company, St. Louis). They were fasted 24h before and 24h after 
surgery. Partial hepatectomy (68 percent) was performed, utilizing light 
ether anaesthesia, between 09.00 hand 12 00noon?? The entire resected 
portion of liver was 1mmediately weighed and snap frozen in liquid 
nitrogen. The remaining portion of the liver was removed at reoperation 
at either 6, 24, 48, or 72h after the original resection, and was snap 
frozen in liquid nitrogen and stored at —70°C until assayed for 
polyamines 


Polyamines 


Samples of liver for measurement of polyamines were homogenized in 
2 ml of 4percent sulphosalicylic acid per gram of liver weight, and 
were then allowed to remain on ice for 30 min The homogenate was 
centrifuged at 10000 r.p m. for Smin The polyamine content of the 
supernatant was analysed using a Dionex 2110-1 high pressure ton 
chromatography unit (Dionex Corporation, Sunnyvale, California, 
USA). Polyamines were eluted using a potassium buffer system?* 


Statistical analysis 


Statistical significance was calculated usmg the Student's t test for 
independent populations. Significance was set at P <0 05. The data are 
presented as mean +s e m 
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Table 1 Effect of trifluoperazine on polyamine concentrations at time of hepatectomy and at 6 h post-hepatectomy, when trifluoperazine dihydrochloride 
was given 2h before, at the time of, or 2h after hepatectomy 





Time of drug administration 








2h before partial Hx At partial Hx 2h after partial Hx 
Time of Hx 6h Time of Hx 6h Time of Hx 6h 

Putrescine 

Control 4647 588 + 244 1242 496 + 68 3448 473 + 57 

TFP 2846 274 + 43* 1744 257 + 55* 2145 337 + 50 
Spermidine 

Control 889 +31 832 + 66 1078 + 63 1186 + 104 1005 + 47 1148 + 36 

TFP 791 37 779 t 79 1086 + 64 1056 + 120 1019 +41 1006 + 102 
Spermine 

Control 1021 + 16 794 + 21 917 +46 793 + 48 837 + 40 732 + 38 

TFP 976+19 841 + 49 990 + 49 776 X 29 876 + 49 726 + 51 





Values represent the mean+s.em in nmol/g wet weight from 6-7 animals per group. TFP, trifluoperazine dihydrochloride (60mg/kg BW), 


Hx, hepatectomy, * P «0 05 versus control 
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Figure 1 Effect of trifluoperazine dihydrochloride (TFP) (60 mg/kg 
BW) on putrescine concentration when TFP was admuustered at the 
time of hepatectomy. Values represent the mean +s e m. from 6—8 animals 
per group * P «0 05 versus control 


Experiment 1 Thirteen adult male Sprague-Dawley rats (213 +33 g) 
were divided into two groups, control (n= 6) and TFP (n=7). A 
subcutaneous injection of eitber saline (1 ml/kg body weight) or TFP 
(60 mg/kg body weight) was given at time of partial hepatectomy The 
remaining liver was removed at reoperation 6 h later. 


Experiment 2 Thirteen adult male Sprague-Dawley rats (274+ 13 g) 
were divided into two groups, control (n=6) and TFP (n=7) A 
subcutaneous injection of either saline (1 ml/kg body weight) or TFP 
(60 mg/kg body weight) was administered 2 h before partial hepatec- 
tomy. The remaining liver was taken at reoperation 6 h after partial 
hepatectomy. 


Experiment 3. Twelve adult male Sprague-Dawley rats (193 +24 g) 
were divided Into two groups, control (n = 6) and TFP (n—6) Each 
group received a subcutaneous injection 2 h after partial hepatectomy 
of either saline (1 ml/kg body weight) or TFP (60 mg/kg body weight). 
The remaining liver was taken 6 h after partial hepatectomy. 


Experiment 4 Fourteen male Sprague-Dawley rats (246 + 14 g) were 
divided into two groups, control (n 2 7) and TFP (n — 7). Each group 
received a subcutaneous injection of either saline (1 ml/kg body weight) 
or TFP (60 mg/kg body weight) at the time of partial hepatectomy 
The remaining liver was excised 24 h later. 


Experiment 5 Fourteen male Sprague-Dawley rats (261 + 12 g) were 
divided into two groups, control (n = 8) and TFP (n —6) Each group 
received a subcutaneous injection of either saline (1 ml/kg body weight) 
or TFP (60 mg/kg body weight) at the time of partial hepatectomy The 
remaining liver was taken 48h later. 


Experiment 6. T FP gwen at time of partial hepatectomy. Twelve male 
Sprague-Dawley rats (261 + 12 g) were divided into two groups, control 
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Time after hepatectomy (h) 


Figure 2 Effect of trifluoperazine dihydrochloride (TFP) (60 mg/kg 
BW) on spermidine concentration when TFP was admmistered at the 
time of hepatectomy Values represent the mean t s e m. from 6—8 animals 
per group. * P «0-05 versus control 


(n — 6) and TFP (n — 6). Each group received either saline (1 mg/kg 
body weight) or TFP (60 mg/kg body weight) subcutaneously at the 
time of partial hepatectomy. The remaining liver was excised 72 h later 


Results 


Experiments 1, 2 and 3 were performed to examine the effect 
of varying the time of TFP (60mg/kg BW) administration on 
polyamine biosynthesis and liver regeneration at 6h post- 
hepatectomy. 

TFP, when administered 2h before or at the time of 
hepatectomy, reduced the elevation of putrescine levels which 
normally occur 6 h after hepatectomy (Table 1). The extent of 
inhibition when TFP was given 2 h before hepatectomy (53 per 
cent) and when TFP was given at the time of hepatectomy (48 
percent) was similar. On the other hand, when TFP was 
injected 2 h after hepatectomy, there was no significant decrease 
in putrescine when compared with control values (Table 1). 
Spermidine and spermine values were not significantly different 
6 h post-hepatectomy, regardless of the time of TFP administra- 
tion (Table 1). 

Experiments 1, 4, 5 and 6 examined the effect of TFP 
(60 mg/kg BW) administered at the time of hepatectomy on 
polyamine biosynthesis at 6, 24, 48, and 72h after partial 
hepatectomy TFP delayed (shifted to the right) elevations of 
putrescine. Maximal putrescine concentrations in the control 
group were observed 6 h post-hepatectomy (Figure 1), whereas, 
in the TFP-treated rats, maximal putrescine values were ob- 
served at 24h. Spermidine was significantly inhibited at 24h 
(38 per cent), but returned to normal levels at 48 h (Figure 2). 
Spermine was not significantly altered at any point during the 
experiments. 

Liver regeneration was measured by wet weight and as the 
calculated percentage of pre-hepatectomy weight. Liver 
regeneration was significantly delayed in the TFP group, with 
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Table2 Effect of trifluoperazine (60 mg/kg BW) on regenerating liver 
expressed as weight and as percentage of the calculated pre-hepatectomy 
weight 








Liver weight 
6h 24h 48h 72h 
Control (g) 1654019 3241025 506+023 6261026 
TFP (g) L89--014 3114018 415+020* 483+4023* 
Control (%) 329430 455438 705432 8324+45 
TFP (%) 357424 417-423 S541426* 653+1:1%* 


TFP, trifluoperazine, * P<005 versus control. Values represent the 
mean +s.e.m from 6-8 animals per group 


inhibition observed at 48 and 72 h after partial hepatectomy 
(Table 2). 

Discussion 

The normal process of liver regeneration is characterized by 
significant elevations in concentrations of polyamines$? and 
calmodulin?? 6—8 h after partial hepatectomy Both polyamines 
and calmodulin are involved in mechanisms of cellular prolifera- 
tion!7*!7, Our results show that the calcium—calmodulin 
blocker, TFP, given to rats at the time of, or 2 h before partial 
hepatectomy, significantly decreased putrescine levels at 6h 
after partial hepatectomy. When TFP was given 2 h after partial 
hepatectomy, however, no alterations of putrescine levels were 
observed. 

In addition, TFP given at the time of partial hepatectomy 
delayed the putrescine elevation normally seen in controls at 
6—24 h. This delay may be attributed to TFP-induced inhibition 
of the calcrum-calmodulin complex and subsequent inhibition 
of polyamine synthesis. Recovery of the calcium-calmodulin 
complex after a single bolus injection of TFP was reflected in 
resumption of polyamine biosynthesis. Spermidine in the TFP- 
treated rats was inhibited at 24 h, reflecting the earlier inhibition 
of putrescine (a spermidine precursor). 

Liver regeneration was measured by wet weight and was 
also expressed as the percentage of the calculated pre-hepatec- 
tomy weight. Inhibition of liver regrowth was observed at both 
48 and 72 h in the TFP-treated rats. TFP previously has been 
shown to inhibit DNA synthesis in regenerating rat liver when 
it was administered 4 h after partial hepatectomy??, and it has 
been shown to block calcium-stimulated DNA synthesis in 
T51B rat liver cells!?. The likely mechanism of TFP-induced 
inhibition of liver regeneration is through inhibition of the 
calcium-calmodulin complex, which appears to be an early 
event preceding both polyamine and DNA biosynthesis. 

The calmodulin complex is thought to act as a growth 
modulator. Calmodulin has been shown to stimulate the 
synthesis of DNA in rat liver cells in vitro!?, as well as being 
found in increased amounts in the SV40-transformed Swiss 3T3 
cell line?!. Polyamines are required for most forms of cellular 
proliferation; increased amounts of polyamine have been found 
after partial hepatectomy”, in rat hepatoma??5, and in other 
neoplastic tissues?. The importance of our study is that by using 
TFP, an agent that blocks the calmodulin complex, we have 
shown that calmodulin is required for both the synthesis of 
polyamines and subsequent liver regeneration. The event which 
initiates cellular proliferation remains obscure, but by identify- 
ing early events 1n this process, we hope that the mechanisms 
can be fully demonstrated. 

We have shown the calcium-calmodulin complex to be 
essential for polyamine biosynthesis and subsequent DNA 
synthesis. These findings implicate the calcium-calmodulin 
complex as an important regulator of polyamine metabolism 
and cellular proliferation. 
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Management of symptomatic 
gallstones in the elderly 


In a study of 544 patients with symptomatic gallstones 158 subjects 
were aged >70 years. Elderly patients had a significantly higher 
incidence of emergency presentation, jaundice, cholangitis, ductal stones, 
biliary drainage procedures, and acute complications requiring urgent 
or emergency surgery (P< 0-001); they had more than twice the 
incidence of postoperative complications in comparison with patients 
aged «70 years. There was an increased perioperative mortality in the 
elderly (1:3 per cent after cholecystectomy and 2-9 per cent after bile duct 
exploration, P — 0:039). Conservative treatment in 11 per cent of elderly 
patients resulted in no mortality due to gallstones, but 3 of 17 patients 
had recurrent biliary symptoms. It was estimated that 38 per cent of the 
bile duct explorations in the elderly might have been avoided by referral 
for endoscopic sphincterotomy, but surgical treatment of gallstones in 
the district general hospital is relatively safe and specialist referral should 
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Surgical operations for gallstones are associated with in- 
creased perioperative mortality in the elderly’~’, and mortality 
rates approaching 30 per cent have been reported after bile duct 
explorations in elderly patients!. The risks attached to such 
surgery have resulted in an increasing enthusiasm for the use 
of endoscopic sphincterotomy in the management of sympto- 
matic ductal stones, and it has been suggested that surgery may 
be avoided in many elderly patients by the use of this tech- 
nique9-!?, Unfortunately, few hospitals in the UK presently 
possess such an endoscopic service!!, and surgery is the only 
treatment available for most patients with symptomatic gall- 
stones. But are the results of surgery as bad as some of the 
published reports- suggest? Should we refer our elderly 
patients with gallstones to regional or subregional centres 
possessing the expertise for endoscopic sphincterotomy and, if 
so, how many patients would need to travel? We have addressed 
these questions as part of a prospective study of 544 patients 
with symptomatic gallstones. 


Patients and methods 


Between 1978 and 1987, 544 consecutive patients admitted to this unit 
with symptomatic gallstones (excluding those with gallstone-associated 
pancreatitis) were entered into the study. Data collected prospectively 
by one of the authors (T.T.I ) included the mode of admission (elective 
or emergency) the nature of the presenting illness, the clinical, 
laboratory and operative findings, the methods of surgical treatment, 
postoperative complications, and the perioperative (30 day) mortality 
rate 

The surgical operations were performed by one consultant surgeon 
or by one of several junior staff of registrar or senior registrar status. 
À two-dose regimen of systemic antibiotic prophylaxis was used in all 
cases, and longer courses of antibiotics were used in cases of established 
biliary infection. Low-dose subcutaneous heparm was used in the 
prophylaxis of thrombo-embolism in patients with a previous history 
of such complications or in very obese subjects, and all patients used 
compression stockings. Jaundiced patients were given pre-operative 
intravenous fluid loading, and a peroperative diuresis was maintained 
with intravenous mannitol 

The clinical status of patients managed conservatively without a 
surgical operation was established from the case records or by enquiries 
to the general practitioners 

For the purpose of the study the patients were divided into two 
groups according to their age on presentation: a group of 158 patients 
aged 70 years, and a group of 386 patients aged <70 years Statistical 
comparisons were made using the 7? test, the unpaired Student's t test, 
and Fisher's exact test. 
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be considered only in the relatively small number of 'high risk' cases. 


Keywords: Gallstones, choledocholithiasis, sphincterotomy, endoscopy 


Results 


The group of 158 elderly subjects comprised 64 men and 94 
women of average age 78 years (range 70—93), and the group 
of 386 patients aged <70 years comprised 133 men and 253 
women of average age 50 years (range 20—69). 


Mode of admission, presenting illness, and treatment (Table 1) 
Elderly patients had a significantly higher rate of emergency 
admission (x? = 43:33, P < 0-001) and a significantly higher 
incidence of serious complications requiring emergency or 
urgent surgery, including gangrene or perforation of the gall- 
bladder, jaundice, and cholangitis (y? — 27-79, P 0-001). Acute 
cholecystitis occurred in 31 patients presenting as emergencies 
with classical clinical features, the diagnosis being confirmed 
by ultrasound examination of the gallbladder and/or the 
findings at surgery. À majority of patients in both groups had 
a chronic illness not requiring urgent or emergency admission 
to hospital: in most cases these patients experienced typical 
biliary pain and associated intolerance of fat. 

We used elevated serum creatinine (> 130 umol/), low serum 


Table 1 Mode of presentation, presenting illness, and methods of 
treatment in the two groups of patients 


Age >70 years Age «70 years 
(n = 158) (n=386) 

Emergency admission 63 (40) 55 (14) 
Presenting illness 

Perforation of gallbladder 6 (4) — 

Gangrene of gallbladder 3 (2) — 

Empyema 5 (3) 4 (1) 

Jaundice 13 (8) 12 (3) 

Cholangitis 6 (4) 4 (1) 

Acute cholecystitis 19 (12) 12 (3) 

Biliary colic 11 (7) 23 (6) 

Chronic symptoms 95 (60) 331 (86) 
Risk factors 

No. of patients 10 (6) 9 (2) 

Serum bilirubin > 100 umol/l 8 5 

Serum albumin «30 g/l 7 7 

Serum creatinine 7130 umol/l 5 3 
Treatment 

Surgical 141 (89) 381 (99) 

Conservative 17 (11) 5 (1) 
Figures in parentheses are percentages 
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Table2 Methods of surgical treatment in the two groups of patients 








Age >70 years Age «70 years 
No of operations 145 384 
Operation 
Cholecystectomy alone 76 307 
Common bile duct explora- 
tion + cholecystectomy 69* (48) 71 (20) 
Positive common bile duct 
exploration 61 65 
Common bile duct drainage 
procedure 
Total 27* (19) 26 (7) 
Transduodenal sphincterotomy 14 18 
Choledochoduodenostomy 12 7 
Hepaticodochojejunostomy I I 





Figures in parentheses are percentages; * significantly higher incidence 
in patients aged >70 years, P < 0-001 


albumin («30g/l), and high serum bilirubin (> 100 umol/l) 
values as indicators of high risk in bilary surgery. Such 
abnormalities occurred ın 4 percent of patients in this study, 
and there was a significantly higher incidence of risk factors 
(6 percent) in the elderly (y? —4-20, P «0 05). 


Outcome of conservative treatment 

In all, 22 patients admitted as emergencies did not undergo a 
surgical operation in this unit: 18 were not offered surgery 
either because of advanced age (13 patients) or because they 
had serious co-existing medical disorders (5 patients), and 4 
patients refused surgery The clinical progress of these patients 
has been monitored during an average follow-up period of 5-1 
years (s.d. + 3-6 years) of the 17 patients aged 70 years, 6 
have died from unrelated causes, 8 are asymptomatic, 2 have 
occasional biliary pain, and 1 patient has undergone a successful 
cholecystectomy elsewhere. 


Methods of surgical treatment (Table 2) 


Operations (529) were performed in 522 patients, and 7 patients 
(1-3 percent) required a second operation for residual or 
recurrent bile duct stones. 

Operative cholangiography was performed in 423 operations 
(80 per cent). Failure to perform cholangiography was attribut- 
able to the presence of tiny cystic or extrahepatic bile ducts in 
63 cases, technical failure in 31 cases, and severe inflammatory 
changes in 12 cases. The proportion of operations accompanied 
by a cholangiogram was virtually identical in both groups of 
patients (79 per cent of operations in patients aged 70 years, 
and 81 per cent of operations in patients aged <70 years). 

There was a significantly higher incidence of common bile 
duct explorations and biliary drainage procedures ın elderly 
subjects (P < 0 001), and a slightly lower incidence of negative 
duct explorations in the elderly. Elderly subjects also had a 
slightly higher incidence of inflammatory strictures of the bile 
duct (1:9 per cent of elderly patients, and 0-8 per cent of patients 
aged «70 years). 


Mortality and morbidity (Table 3) 

Operations in patients aged > 70 years were associated with 
increased perioperative mortality (P=0-039): there were 
three deaths in this study, and all occurred in elderly patients. 
The mortality rate in patients aged > 70 years was 1:3 percent 
after cholecystectomy alone, and 29 percent after bile duct 
exploration. The single death after cholecystectomy occurred 
in a relatively fit 76-year-old man who inhaled gastric contents 
several hours after surgery. The two deaths after bile duct 
exploration occurred in elderly women (aged 80 and 81 years) 
suffering from identical complications of gallstones: both had 
ductal stones, inflammatory strictures of the common hepatic 
duct, jaundice, and cholangitis; both died from hepatorenal 
failure after cholecystectomy and choledocholithotomy with 
dilatation and T tube splinting of the biliary stricture. In each 
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case death was attributable to postoperative biliary sepsis and, 
in retrospect, it seems probable that both patients might have 
been better served by a definitive procedure for the biliary 
stricture. However, both patients were deeply jaundiced and 
had significant pre-operative disturbances of their plasm pro- 
teins and renal function; they were in a high risk category 
according to the criteria of Blamey et al.*. 

The average duration of stay for elderly patients (13:4 + 5:5 
days) was significantly greater than that of patients aged <70 
years (104 + 2:4 days) (P < 001), and the incidence of post- 
operative complications 1n the elderly (17 percent) was more 
than double that of patients aged «70 years (7percent) 
(X? = 10:18, P < 0-01). Interestingly, the complication rate after 
exploration of the bile duct was similar to that following 
cholecystectomy alone in both groups of patients (16 per cent 
for common bile duct exploration and 17 percent for chole- 
cystectomy in the elderly; 8 percent for common bile duct and 
7percent for cholecystectomy in patients aged «70 years). 
Respiratory and abdominal wound complications were most 
frequently encountered after biliary surgery, but the overall 
incidence of wound infection (1:5 per cent) and burst abdomen 
(0-4 percent) was acceptably low. The diagnosis of wound 
infection was confined to patients discharging pus from the 
abdominal incision, and both cases of burst abdomen in this 
study were confirmed at a resuture operation. The respiratory 
complications in this study included cases of sputum retention 
with fever and signs of atelectasis, and one patient who required 
assisted ventilation after inhalation of gastric contents (the 
single death following cholecystectomy). 

The increased morbidity in the elderly is largely attributable 
to an increased incidence of respiratory and cardiac complica- 
tions and to residual or recurrent bile duct stones Several 
patients developed cardiac arrhythmias or signs of congestive 
cardiac failure following surgery, but there were no cases of 
postoperative infarction. There was a low incidence of post- 
operative deep vein thrombosis in this study, but it should be 
noted that the diagnosis was based on clinical signs rather than 
on the findings in venography or radio-1sotopic studies. One 
patient aged «70 years had a pulmonary embolism, the 
diagnosis being confirmed by a pulmonary perfusion scan. 


Eligibility for endoscopic sphincterotomy (Table 4) 

Although elderly patients had a higher incidence of ductal 
stones compared with patients aged « 70 years, they also had 
a higher incidence of gangrene or perforation of the gallbladder 
and of severe attacks of acute cholecystitis resulting 1n urgent 
or emergency surgery. These acute cases would not have been 


Table 3 Postoperative morbidity in the two groups of patients 





Age >70 years Age «70 years 
No. of operations 145 384 
No. with complications 24 (11) 28 (6) 
Complications 
Total 2 (15) 3 (6) 


7 
Burst abdomen 1 
Wound infection 2 (1) 
Wound haematoma ] 
Respiratory complications 7 (3) 
Urinary retention 3 
Cardiac/renal complications 5 
Hepatic failure 2 
Further laparotomy (sepsis, 

bleeding, or bile leak) 1 (1) 3 
Calf vein thrombosis = 4 
Pulmonary embolism — 1 
Postoperative ileus — 2 
Confusional state 1 1 
Biliary fistula = 1 (1) 
Residual or recurrent bile duct 

stone 4 (3) 3 (2) 


Figures in parentheses are numbers occurring after bile duct 
explorations 
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Table 4 Estimated incidence of common bile duct explorations which 
could have been avoided by endoscopic sphincterotomy 


Common bile duct explorations Age >70 years Age «70 years 
No of positive explorations 61 65 
Urgent or emergency operation 35 12 
Common bile duct stricture 3 3 
Uncomplicated (suitable for 

endoscopic sphincterotomy) 23* (38) 50 (77) 


Figures in parentheses are percentages; * significantly lower incidence 
of explorations in patients > 70 years, P < 0 001 


eligible for treatment by endoscopic sphincterotomy, and it is 
doubtful if elderly patients with inflammatory strictures of the 
bile duct would have benefited from endoscopic treatment!?. 
We have estimated that only 38percent of the bile duct 
explorations in the elderly might have been avoided by referral 
for endoscopic treatment, although a significantly higher pro- 
portion (77 per cent) of the explorations in patients aged <70 
years might have been avoided (x? = 19-86, P < 0-001). How- 
ever, only 2 of the 19 patients with “high msk’ biochemical 
parameters (both aged >70 years) would have qualified for 
referral according to this assessment. 

Discussion 

Previous studies of cholelithiasis in the elderly have noted a 
high incidence of complications and an increased perioperative 
mortality in this age group!1-?. Elderly subjects in the present 
study had a significantly higher rate of emergency presentation 
with severe attacks of acute cholecystitis, gangrene or perfora- 
tion of the gallbladder, and a significantly higher incidence of 
ductal stones, jaundice, and cholangitis. The penoperative 
mortality rate in the elderly was significantly greater than that of 
patients aged « 70 years, but it was lower than some previous 
reports of the mortality in elderly subjects: McSherry and 
Glenn? reported a 5percent mortality rate in operations for 
gallstones in patients aged >65 years; Houghton et al.$ 
encountered a 3 percent mortality rate in this age group; and 
Addison and Finan reported a 10 per cent mortality rate after 
urgent or emergency cholecystectomy in patients aged >70 
years. Bile duct exploration has been associated with even 
higher mortality rates in the elderly: 29 percent in the study of 
Vellacott and Powell! and 21 per cent in the series of Duron et 
al.5. 

The perioperative mortality rate in patients aged > 70 years 
in the present study was 2percent overall, 1:3 percent after 
cholecystectomy alone, and 2-9 per cent after bile duct explora- 
tion. Several factors might account for the lower mortality rate 
in the present study, including the relatively low incidence of 
*high risk' subjects undergoing surgical treatment and the policy 
of avoiding surgery when possible in unfit subjects. Only 
6 per cent of the elderly patients had elevated serum creatinine, 
high serum bilirubin, or low serum protein levels and were 'high 
risk’ according to the criteria of Blamey et al.*. A conservative 
treatment policy was adopted in 17 elderly subjects (11 per cent) 
and no patient died from complications related to gallstones, 
although 3 of the 17 patients had further symptoms. 

The postoperative morbidity in this study was substantially 
lower than in some recent accounts of the complications of 
surgery for gallstonest:!>!4, Complication rates of 44—46 
percent have been reported after bile duct exploration!?'!*, 
much of the morbidity being related to cardiorespiratory and 
septic complications. The lower incidence of septic complica- 
tions in this study may be attributable to the routine policy of 
antibiotic prophylaxis, and it is possible that prophylactic 
measures were also successful in avoiding thrombo-embolic 
complications. Surprisingly, the morbidity after bile duct 
exploration was not significantly different from that resulting 
from simple cholecystectomy However, the morbidity was 
age-related, and elderly subjects experienced a significantly 
higher incidence of complications after all types of biliary 
surgery. 
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We believe that the results of the present study are reason- 
ably representative of the standards that may be expected in any 
surgical unit in a district general hospital. This unit is one of 
four general surgical units serving a population of approxi- 
mately 250 000, and it professes no special expertise in biliary 
tract surgery; nor is there any reason to believe that the unit 
experiences an unusual referral pattern. It is against this 
background that the question of referral of elderly patients with 
ductal stones to specialist units for endoscopic sphincterotomy 
must be considered. It has been suggested that this is the 
treatment of choice for ductal stones in the elderly although 
there is some disagreement over whether it is necessary 
to remove the gallbladder after successful endoscopic treat- 
ment®!°-15_ Hospital mortality rates of 1-11 per cent have been 
reported after endoscopic sphincterotomy?'15, but not all of the 
mortality is a direct consequence of the endoscopic treatment, 
and the high mortality rates are a reflection of the high ratio 
of medically unfit or ‘high risk’ subjects in most series! In the 
present study 38 per cent of bile duct explorations in the elderly 
might have been avoided by referral for endoscopic sphincter- 
otomy. However, it is doubtful if regional or subregional 
specialist units could cope with the workload if this policy of 
referral was adopted by all surgical units in district general 
hospitals. Fortunately, the situation is not as serious as earlier 
mortahty statistics relating to biliary tract surgery suggested. 
There is very little risk involved in operations for gallstones in 
the majority of cases, and referral to specialist centres need be 
considered only for the relatively small number of “high risk' 
patients. 
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Endoscopic biliary endoprosthesis 
in the palliation of malignant 
obstruction of the distal common 


bile duct: a randomized trial 


A total of 52 jaundiced elderly patients who had malignant obstruction 
of the distal common bile duct and who required palliative biliary 
decompression were randomized to receive either an endoscopically 
placed biliary endoprosthesis (10 French gauge) or conventional surgical 
bypass. Patients within the two treatment groups were well matched and 
51 were followed until their death. Patients treated with endoprosthesis 
had a significantly shorter initial hospital stay than those treated 
surgically. In the long term, overall survival in the two groups was 
similar and jaundice was relieved in over 90 per cent of patients. Despite 
more re-admissions to hospital for those patients treated endoscopically, 
the total time spent in hospital still remained significantly shorter in this 
treatment group compared with those subjected to surgery. The 
endoscopically placed biliary endoprosthesis is a valuable alternative to 
conventional surgical bypass in the palliation of extrahepatic biliary 


Romsey Road, Winchester obstruction. 


$022 5DG, UK 


The incidence of carcinoma of the pancreas is increasing in the 
UK and is the commonest cause of malignant obstruction of the 
extra-hepatic biliary tree. Carcinoma of the head ofthe pancreas 
has a very poor prognosis and palliative treatment is all that can 
be offered for most patients presenting with malignant obstruc- 
tion of the extrahepatic biliary tree'?. Pancreatectomy has a 
high operative mortality and some patients palliated with 
bypass surgery live longer than those patients who have had a 
resection?*, 

Although surgical decompression of the biliary tree by 
biliary enteric anastomosis is still the main palliative procedure 
performed, non-surgical methods of biliary decompression are 
being used increasingly. In the latter procedure, polyethylene 
or TEFLON? (Du Pont, UK) endoprostheses (stents) may be 
introduced into the biliary tree by the transhepatic or trans- 
duodenal routes**, The endoprostheses are positioned within 
the bile duct by railroading them over a guide wire and dilat- 
ing tube assembly which has been negotiated through the 
obstruction. 

At present the optimal size and shape of an endoprosthesis 
appears to be a straight, 10 or 11-5 French gauge polyethylene 
tube, tapered at one end and with retaining barbs at either end. 

Clinical results from uncontrolled studies, which have in- 
cluded a heterogeneous group of patients, have suggested that 
the procedural morbidity and mortality for treatment with the 
endoprosthesis is as good as surgery in the palliation of 
malignant biliary obstruction’. 

To date, only one prospective controlled trial has been 
undertaken which has compared conventional surgical bypass 
with transhepatically placed endoprosthesis; ıt has shown that 
the non-operative technique is as good as surgery for palliating 
malignant biliary obstruction!?. 

The aim of the endoprosthesis study was to determine 
whether endoscopically inserted endoprosthesis was a real 
practical alternative to surgical bypass in patients 1n whom 
only a palliative procedure was deemed possible. The study 
prospectively compared biliary decompression with these two 
techniques in a randomized group of patients who had malig- 
nant obstruction of the common bile duct 


Patients and methods 


Between 1984 and 1986, patients with a clinical diagnosis of primary 
malignant obstruction of the extrahepatic biliary tree, and in whom 
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curative surgery was not contemplated by the referring consultant, were 
eligible for entry into the study. Patients were investigated further in 
one of three Wessex hospitals: the Royal Hampshire County Hospital, 
Winchester, UK, Southampton General Hospital, Southampton, UK; 
and Queen Alexandra Hospital, Portsmouth, UK. Pre-entry assessment 
of patients included clinical examination, blood biochemistry and 
haematology. The biliary tree and pancreatic duct were visualized using 
ultrasound scan, CT scan if considered necessary and endoscopic 
retrograde cholangiopancreatography (ERCP). 

At ERCP every effort was made to visualize both pancreatic and 
biliary duct systems, evidence of obliterative involvement of both ducts 
being taken as diagnostic of carcinoma of the pancreas, otherwise, the 
demonstration of a shouldered common bile duct stncture!! with 
supporting evidence of malignancy from the ultrasound scan and 
clinical details were considered diagnostic Finally, fine needle aspira- 
tion cytology was undertaken whenever possible to confirm the 
diagnosis, but this was not necessarily performed pre-operatively, 
particularly when a confident diagnosis could be made on clinical 
criteria and radiological maging. Angiography was not performed. 

All patients received ERCP as their final investigation before ran- 
domuzation but they were not randomized until at least a cholangiogram 
had been obtained. In the absence of duodenal encroachment by the 
malignancy, the criteria for entry into the study required the demonstra- 
tion of a malignant obstruction of the common bile duct which was 
considered technically suitable for treatment either by surgical bypass 
with cholecystostomy or choledochoduodenostomy, or with an endo- 
prosthesis which could be positioned endoscopically to lie across the 
obstruction. 

Patients were excluded from randomuzation if the ERCP failed to 
visualize the biliary tree, if the patient was unfit for a general anaesthetic 
or if the tumour arose from the papilla 1tself; these tumours were often 
palliated by sphincterotomy alone Patients with duodenal stenosis 
were treated surgically and those with overt disseminated malignancy 
were treated with endoscopic endoprosthesis 

Pre-operatively, patients 1n both groups were treated with intra- 
venous fluid replacement as necessary and any clotting abnormalities 
were corrected with vitamin. K. Patients randomized to receive an 
endoprosthesis were given a second-generation cephalosporm anti- 
biotic, intravenously, at the time of the placement of the endoprosthesis 
and this was continued for 3 days. Patients treated surgically received 
a single dose of 1-5 g cefuroxime intravenously together with 20 ml 
20 per cent mannitol at induction 

All surgery was performed at the referring hospital and no restric- 
trons were imposed regarding the type of bypass procedure performed 

At endoscopy a 10 French gauge polyethylene endoprosthesis 
(Wilson Cook, Europe) was inserted using a coaxial insertion system 
by one of three endoscopists (H AS, M A , D C.-J.) at the respective 
referral centres using a 3-7 mm working channel duodenoscope (Pentax 
FD34H or Olympus JF 3.7T). Practical details of this procedure have 
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been described before 79:12, 

The protocol allowed for cross-over of patients into the other 
group after failure of the primary randomized treatment. At least two 
attempts to insert the endoprosthesis were made within a week of each 
other. Those patients who returned with jaundice due to blockage of 
their first endoprosthesis received replacements. 


Results 


The criteria for entry into this study resulted in the selection 
of a group of patients who had malignant obstruction of the 
distal common bile duct and who required only palliative 
decompression of the biliary tree. 

A total of 90 consecutive patients were referred for further 
investigation of presumed malignant biliary obstruction, of 
whom 52 (58 per cent) were randomized. 

Table 1 illustrates the details of 38 patients (42 per cent) who 
were excluded from randomization. Included within this group 
were 18 patients who were not randomized and who received 
specific treatment at the instruction of the referring consultant. 
This was an unavoidable event when the study was accruing 
patients from all of those referred for further cholangiographic 
assessment of their obstructive jaundice. However, of these 18 
patients only 10 would have been suitable for entry into the 
study. 

Of the 52 patients, 25 were randomized to receive surgical 
bypass and 27 to receive endoprosthesis. Of those randomized, 
two patients in the surgica. group were withdrawn, one died 
pre-operatively and in one case a Whipple's operation was 
attempted at the laparotomy. The operative procedures per- 
formed in the surgical group were as follows: cholecystojejunos- 
tomy and gastrojejunostomy (four patients); cholecystojejunos- 
tomy with jejunojejunostomy and gastrojejunostomy (nine 
patients); choledochojejunostomy and  gastrojejunostomy 
(eight patients); and choledochojejunostomy alone (two 
patients). There were two technical failures in the surgical group 
when tumour prevented the formation of a satisfactory anasto- 
mosis despite acceptable pre-operative cholangiograms. These 
patients later were successfully treated by endoprosthesis. The 
overall technical success for surgical bypass was 92 per cent. 

In those patients randomized to receive endoprosthests, one 
was withdrawn after two successive biopsies were considered 
benign despite ultrasound and CT scans and a cholangiogram 
suggesting carcinoma of the head of the pancreas. Later he had 
alaparotomy where an infiltrating carcinoma was discovered. 

Technical success in the endoscopy group was achieved in 
82percent with four failures in patients who subsequently 
underwent successful surgical bypass. An endoprosthesis inser- 
tion failed in a single patient in whom previous surgery had 
also failed 

Table 2 gives the details of the randomized patients in the 
study All patients in the surgical group were found to have a 
mass in the head of the pancreas. 

Table 3 shows the short-term results. A 30-day period after 
the surgical or endoscopic procedure has been chosen to look 
at the short-term (periprocedural) deaths; these patients died 
in hospital during their first admission. Although not statistic- 
ally significant, there was a trend towards improved 30-day 


Table i Details of those patients with malignant biliary obstruction 
who were excluded from randomization 





Number Proportion of 

Exclusion criteria (n = 38) group (%) 
Non-randomized treatment* 

(treatment decided before ERCP) 18 47 

Duodenal stenosis 4 10 

Porta block 8 21 
Disseminated malignancy 4 10 

Carcinoma of papilla 2 5 

Failed ERCP 2 5 


*Non-randomized group suitable for trial, 10; porta block, 3, failed 
ERCP, 1; ampullary carcinoma, 1; unfit for surgery, 3 
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Table 2 Details of patients in the two study groups 


Stent Surgery 
(n 223) (n = 25) 
Male 10 17 
Female 13 8 
Age (mean years) 728 73-2t 
(61-89) (56-87) 
Bilirubin: patients > 300 mol/l 10 14 
Mean of patients’ bilirubin 
« 300 mol/l (normal, 195 2221 
< 17 mol/l) (70-272) (56-298) 
Mean albumin (g/l) (normal, 353 33:81 
32-40 g/l) (26—40) (27-40) 
Abnormal pancreatograms 18 (78%) 18 (72%) 
Biopsy confirmation of malignancy 11 (48%) 17 (68%) 


tz test: not significantly different stent versus surgery. Except where 
stated, values in parentheses are ranges 


Table 3 Short-term results 


Stent Surgery 
(n = 23) (n= 25) 
Initial hospital stay for patients 
alive >30 days (median 50 (2-16) 13 0 (8-49)* 
days and range) 
Patients alive > 30 days 21 20 
30-day mortality 29%) 5 (20976) 
Procedural complications (events) 7 14t 





*Mann- Whitney U test: P < 0 002, stent versus surgery; tz’ test: not 
significant, stent versus surgery The median and range of hospital stay 
are given 


survival in the endoscopic group. In those patients who survived 
more than 30 days, the periprocedural hospital stay was 
significantly shorter in those randomized to endoprosthesis. 
Procedural complications (events) in five patients of the endo- 
scopic group included cholangitis (four), chest infection (one), 
pain in the right upper quadrant (one) and a single episode of 
melaena. 

In the surgical group, fourteen complicating events occurred 
In ten patients; these were two gastrointestinal bleeds, two 
wound and four chest infections, and single instances of a 
subphrenic abscess, stroke, postoperative gastric stasis, diar- 
rhoea, intestinal obstruction and an anastomotic leak of ın- 
fected bile. The last two patients required re-operation. 

In the long term, both techniques were effective at relieving 
jaundice (biochemical bilirubin level up to three times normal; 
Table 4). 

The overall survival of patients did not differ significantly 
between the two groups (Figure 1); only one patient 1n the 
endoscopic group remains alive. 

Before their death, two patients in the endoscopic group 
(9 per cent) and one patient in the surgical group (4 per cent) 
developed duodenal stenosis. 

Re-admission to hospital was needed on ten occasions for 
endoprosthesis replacement caused by blockage and cholangitis 
(Table 4). In the surgical group there were three re-admissions, 
two soon after discharge from hospital for a suspected leaking 
anastomosis and subphrenic abscess and one for drainage of 
malignant ascites. 

Despite more re-admissions the total hospital stay (days per 
patient until death) for those patients treated endoscopically 
was significantly less than those in the surgical group: 8 days 
and 13 days respectively. 


Discussion 


This study is the first to report a prospective randomized 
comparison of endoscopic biliary endoprosthesis with conven- 
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Table4 Long-term results 


Stent Surgery 
(n = 23) (n — 25) 
Overall survival (days)* 152 (39-411) 124 5 (52-354)t 
Relief of jaundice 21 (91%) 23 (92%) 
Patients alive (n) 1 0 
Survival time (days) 454 — 
Long-term results 
One re-admission (n) 7 (30%) 3 (1294) 
Hospital stay (days)* 109 (33—240) (11, 18, 150) 
Complications Cholangitis Anastomosis leak, 
vomiting, sub- 
phrenic abscess 
Two re-admissions 3 (13%) 
Hospital stay (days) (125, 152, 187) Nil 
Complications Cholangitis 
Total hospital stay (days 
per patient until death)* 8 (2-30) 13 (8-49) 


* Median and range values given. Mann-Whitney U test (stent versus 
surgery). f P «001, f not significant 
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tional surgical bypass in the palliation of malignant obstruction 
of the common bile duct. The design of the study has led to 
the selection of a group of patients who have obstruction of 
the distal end of the extrahepatic biliary tree and which could 
be treated palliatively by either drainage method The two 
groups were comparable in this respect. 

The number of patients excluded from randomization in this 
consecutive series reflected the variety of pathology that was 
discovered at ERCP and the influence of a pre-existing stenting 
service on the management of some of the patients who would 
have been suitable for randomization. 

In the study by Bornman et al. (1986), transhepatically 
placed endoprosthesis was compared with conventional sur- 
gical drainage in a group of patients with incurable pancreatic 
carcinoma but whose mean age was lower than those patients 
recruited to the present study (mean age 61 7 years compared 
with 73 years). Their results are similar to those of the present 
study but in addition showed that even in skilled hands there 
were serious complications with the transhepatic technique 
which are not seen with the endoscopic method for endopros- 
thesis 1nsertion!91?, Such complications would be even less 
well tolerated by older patients. 

The present study has shown that a large-bore (10 French 
gauge) endoprosthesis 1s as good as surgery in relieving 
malignant obstructive jaundice but does not affect the overall 
survival. Furthermore, the time spent in hospital by patients 
treated with endoprosthesis 1s significantly shorter than for 
those patients who have surgery. The exchange of a blocked 
endoprosthesis will become a less complicated procedure if 
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blockage can be anticipated before jaundice and cholangitis 
recur. 

Although there was a trend towards a lower 30-day mortality 
for patients treated with endoprosthesis, statistical significance 
was not reached with the smal! numbers in the present study. 
Our experience and that of others!®!* indicates that the 
endoscopic method is safer than the wholly percutaneous 
transhepatic method as there are fewer and less serious pro- 
cedural complications and failure does not mean obligatory 
surgery or a permanent external biliary fistula. 

The present study confirms the impressions that have been 
gained from the results of uncontrolled studies that, when 
technically successful, endoscopically inserted endoprosthesis 
provides palliation as good as surgery, with the added advan- 
tage that for most patients the mitial procedure will require a 
shorter stay in hospital!5. The late development of duodenal 
stenosis does not appear to be a major problem. 

This trial has shown that in elderly patients presenting with 
obstructive jaundice due to malignant involvement of the distal 
extrahepatic biliary tree, and in whom palliation is all that 1s 
required, endoscopic insertion of an endoprosthesis to drain 
the biliary tree 1s an appropriate procedure. If this fails, then 
the choice still remains of either surgical decompression or 
endoprosthesis insertion using a combined percutaneous and 
endoscopic technique (rendez-vous method)'®. 
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Operations for gallstones and malignant bile duct obstruction 
constitute a significant part of upper abdominal surgery. 
Notwithstanding Lawson Tait's assertion in 1885 that “amongst 
all the many advances which modern abdominal surgery has 
seen, I claim that there is none so certain, nor so free from risk, 
nor so brilliantly successful as the surgical treatment of gall- 
stones'!, these procedures are still attended by a significant 
morbidity Wound infection, retained stones and bile duct 
injury can complicate even 'simple' cholecystectomy, and much 
has been written in the recent literature about the merits and 
demerits of antibiotic prophylaxis, operative cholangiography, 
and drainage to minimize the hazards of biliary surgery. We 
sought to establish current practice in biliary surgery to assess 
the influence of these studies on day-to-day surgical techniques. 


Methods 


À questionnaire was sent to all consultant general surgeons in the four 
Thames regions, with a reply paid envelope, in March 1987. A further 
copy of the questionnaire was sent to those who had not replied after 
8 weeks The questionnaire sought information about antibiotic usage, 
operative details and surgery in patients with obstructive jaundice. 
Section one asked whether or not antibiotics were routinely used during 
elective cholecystectomy, emergency cholecystectomy, bile duct ex- 
ploration and in operations for the relief of obstructive jaundice. Details 
of agents used and duration were requested Section two (operative 
details) asked whether operative cholangiography, postoperative dram- 
age, T tube insertion after choledochotomy and choledochoscopy were 
performed routinely, sometimes or not at all. T tube users were asked 
whether or not antibiotic cover was used for T tube cholangiography 
Section three enquired about perioperative protection of renal function 
1n patients undergoing surgery for the relief of obstructive jaundice. 
Surgeons were asked whether or not they use mannitol, pre-operative 
intravenous fluids and other methods. Details were recorded. The 
questionnaire was restricted to one side of A4 paper to increase 
compliance: further important information could have been sought, 
but it was considered that a short simple form would maximize 
response. 


Results 


Two hundred and nine surgeons (80-7 per cent) responded to 
the first mailing of the questionnaire, and a further 25 to the 
second approach (90 3 percent). Twenty-five surgeons did not 
respond. One respondent declined to answer the questions. 


Antibiotic usage 
Fifty-six per cent of surgeons use antibiotic prophylaxis for 
elective cholecystectomy. Three-quarters of these use a cephalo- 
sporin, 15 percent a penicillin, and 10 percent other agents. 
Duration of antibiotic usage is shown in Figure I. 
Prophylactic antibiotic usage increases to 73 percent for 
common bile duct exploration and to 87 per cent for operations 
on the jaundiced patient. Five percent of surgeons said they 
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high-risk cases were inappropriate in up to 20 per cent of cases. Of the 
respondents 84 per cent routinely perform operative cholangiography and 
use T tubes, and 75 percent routinely place a peritoneal drain after 
cholecystectomy. Despite controversies in the literature, most UK 
surgeons still follow traditional practices in biliary surgery. 

Keywords: Gallbladder, cholecystectomy, bile duct obstruction, extrahepatic 


never perform emergency cholecystectomy; only 84 percent of 
those who do so use antibiotic prophylaxis. Of the antibiotic 
users 26 percent add metronidazole when exploring the bile 
duct, 28 per cent in jaundiced patients and 26 per cent for 
emergency cholecystectomy. 

Cephalosporins account for >70 percent of the antibiotics 
used in all the operative procedures investigated by the 
questionnaire. The second generation drug cefuroxime is used 
most commonly (45 per cent of all cephalosporin prescriptions), 
followed by the first generation drugs cephradine and cepha- 
zolin (25 percent). Unspecified cephalosporins comprise 19 
per cent and cefotaxime, a third generation cephalosporin, 
makes up the remaining 11 percent. This distribution of 
cephalosporin usage does not vary significantly between elective 
and emergency surgery, and many surgeons use the same agent 
throughout, although the duration of use is longer In the 
emergency and jaundiced cases (Figure 1). 

Ampicillin, amoxycillin, and amoxycillin/clavulanic acid are 
the most commonly used penicillins, each comprising approxi- 
mately 4 per cent, and only eight surgeons (3-4 per cent) use the 
ureido penicillins, mezlocillin and piperacillin. The ‘other’ 
antibiotics used are gentamicin, metronidazole alone, and 
combinations of antibiotics described above. 


Operative details 

Operative cholangiography is performed during elective chole- 
cystectomy routinely by 84 per cent of surgeons, sometimes by 
12 per cent and never by 4 per cent. Drains are inserted into the 
gallbladder fossa after elective cholecystectomy by 75 percent 
of respondents, sometimes by 15percent and never by 10 
per cent. Choledochoscopy is always performed by 33 per cent 
after bile duct exploration, sometimes by 30 per cent and never 
by 37 percent. Eighty-four per cent of surgeons routinely use 
a T tube after bile duct exploration, 12 per cent sometimes place 
a T tube, and 4 percent always close the duct without. Of the 
surgeons who place a T tube, 13 percent give antibiotic cover 
for postoperative cholangiography, 3 percent sometimes do, 
and 84 percent do not. 


Protection of renal function in obstructive jaundice 
Mannitol is used by 84 percent of consultant surgeons to 
protect perioperative renal function in the jaundiced patient. 
Mannitol is given by 42percent pre-operatively (10—100 g, 
median 25 g), by 63 per cent during surgery (10-200 g, median 
35 g), and by 10percent after operation (10-200 g, median 
45 g). Pre-operative intravenous fluids are given by 71 percent 
of surgeons, 12 per cent give pre-operative fluids without a 
mannitol diuresis and 5 percent use mannitol without a pre- 
operative fluid load. 

Other methods are used by 14 percent of consultants. Six 
per cent of surgeons use bile salts and 3 per cent oral lactulose. 


1169 


Current practice in biliary surgery: C. J. Cahill and J. A. Pain 











TILU, 


SS 


Percentage of surgeons 


sd 


Duration 
unspecified 


Za 


Overall 
antibiotic 
use 


One dose 





3 days 4-7 days 


Figure 1 Duration of antibiotic use for biliary operations Wi, Emergency cholecystectomy, V2, obstructive jaundice, Wi, elective cholecystectomy; 
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Perioperative frusemide is given by 3 percent and ] percent 
give perioperative dopamine. Oral antibiotics to protect renal 
function are given by 2percent and 1 percent perform pre- 
operative percutaneous biliary drainage for the same reason 


Discussion 

Documentation of current surgical practice is an important part 
of surgical audit. It enables surgeons to compare their methods 
with those of their peers and also demonstrates the influences 
of experimental and clinical research. We have circulated this 
questionnaire to more than 25 percent of consultant general 
surgeons in the UK, and the 90 per cent response rate contrasts 


with only 33 percent in a recent survey of biliary surgery in the 
USA?. 


Antibiotic usage 
Biliary surgery is attended by a significant incidence of septic 
complications, particularly wound infection?. Bile is colonized 
by bacteria in 20—40 percent of patients undergoing elective 
cholecystectomy^*5, and in up to 90 per cent with common bile 
duct stones?" Wound infection has been correlated with the 
presence of bacteria in the bile*5:9, and the same organisms 
have been cultured from the bile and subsequent parietal 
infection in a number of studies??. This is not invariably the 
case, particularly in patients who have received antibiotic 
prophylaxis, and staphylococcal wound infection is as prevalent 
after biliary surgery as after other abdominal operations?'!?. 

Wound infection rates of 10-15 percent are common after 
elective biliary surgery without antibiotic prophylaxis?, and can 
be reduced to <5 per cent with appropriate agents! !1?. The 
organisms most commonly isolated from the biliary tract are 
the coliform bacteria, Streptococcus faecalis and the anaerobes 
Bacteroides fragilis and Clostridium species. Gram-negative 
bacilli are most often associated with wound sepsis and, 
although most are sensitive to cephalosporins, a significant 
number are now resistant to ampicillin. Antibiotic secretion 
into bile is less important than adequate serum concentrations 
ın preventing wound infection‘ and the choice of agent appears 
less important than appropriate timing of administration to 
ensure adequate tissue levels at operation!5. Although S. 
faecalis and related organisms are not sensitive to cephalo- 
sporins, they do not appear to be important in elective biliary 
surgery!9!7, This is not the case in elderly patients, those 
undergoing re-exploration of the biliary tract after previous 
surgery, and those recently treated with cephalosporins!?. The 
incidence of enterococcal sepsis in these patients 1s high, and 
an ureido penicillin such as piperacillin is more appropriate 
prophylaxis than a cephalosporin. 

Anaerobic bacteria have been found in only 6-8 per cent of 
bile samples unless previous surgery has been performed on the 
biliary tree3:19_ Most biliary anaerobes are penicillin sensitive, 
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and metronidazole confers no benefit in the prevention of 
wound infection after elective cholecystectomy??. 

Although it may seem ideal to identify those patients with 
bacteria in the bile for antibiotic prophylaxis, selective prophy- 
laxis has been disappointing in practice, with wound infection 
rates > 10 per cent?, and it cannot be recommended?!. Some 
surgeons still believe that good surgical technique cannot be 
enhanced by antibiotic prophylaxis??, but a single dose ofi 
antibiotic will cover endogenous and exogenous contamination 
and can reduce the wound infection rate below the 5:3 per cent 
reported for ‘clean’ operations?. 

The precise choice of agent appears relatively unimportant, 
and a single dose is as effective as repeated doses for elective 
operations!?. Inexpensive first generation cephalosporins are 
as effective as the more expensive third generation drugs??. 
Anti-staphylococcal cover is important?+, and the first genera- 
tion cephalosporins are more active than later cephalosporins. 
In the jaundiced or high-risk groups, broad spectrum cover 
including enterococci and anaerobes 1s necessary. Antibiotic 
administration intravenously on induction of anaesthesia en- 
sures adequate serum levels during surgery. 


Operative details 


Cholangiography. There has been a recent, although not 
universal, trend away from routine to selective operative 
cholangiography??7" in the literature, yet more than 80 
percent of surgeons still routinely perform this investigation 
during elective cholecystectomy. The main reason cited for 
operative cholangiography is to reduce the number of negative 
duct explorations while increasing the proportion of positive 
explorations. An equally important reason is to help delineate 
the anatomy of the bile ducts, as more than 70 per cent of bile 
duct strictures follow a cholecystectomy at which a cholangio- 
gram was not performed?®. A bile duct stricture ıs a potential 
disaster for the patient, and many result from operations 
considered to be ‘uneventful’?°. Bile duct injury in the absence 
of a cholangiogram may have medicolegal consequences. 

Operative cholangiography is time consuming, expensive 
and can result in negative duct explorations. Although operative 
cholangiography is claimed to be safe??, complications have 
been reported?! and cystic duct cannulation may cause bile 
duct injuries especially in patients with narrow ducts??. A 
selective approach to cholangiography is advocated by those 
who perform the investigation only ın the presence of specified 
criteria33-36_ In a series of 346 consecutive cholecystectomies. 
all of whom had operative cholangiography, 3 5 percent of 
cholangiograms showed stones in the common bile duct when. 
none of the above criteria had been met, but a further 
1-5 percent of patients underwent negative duct exploration 
initiated by the cholangiogram (J.A. Pain, unpublished data) 
Some increase in the incidence of retained stones after selective 
cholangiography may be acceptable as many small stones pass 
spontaneously, and the increasing availability of endoscopic 
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»apillotomy and percutaneous extraction make retained stones 
ess of a problem. 


Drainage after cholecystectomy. There have been numerous 
studies investigating whether drainage should or should not be 
1sed after elective cholecystectomy, and many have produced 
conflicting results. Even a recent review has not been able to 
provide a definite answer?". The claimed advantages of drainage 
ire that bile and blood can be drained, and it provides the 
iurgeon with a warning when a clinically significant leakage 
yecurs. The opponents state that drains are often ineffective in 
these roles?? and, moreover, it has been shown that postopera- 
ive subhepatic fluid collections are more common in patients 
who have suction drains??. As well as the cost and the nursing 
sare required, drains may be associated with increased post- 
jperative pain, wound infections, and respiratory complica- 
tions?’. Nevertheless if drains are used it is recommended that 
they be suction type, be brought out through the skin via a 


separate incision to the wound and normally be removed within 
48 h37.40742. 


Choledochoscopy after duct exploration. Approximately equal 
numbers of surgeons always, sometimes or never perform 
sholedochoscopy after bile duct exploration. To a certain extent 
these figures probably reflect the availability of choledocho- 
scopy rather than the surgeons' preferences, as it is has been 
clearly demonstrated that the use of either rigid*? or flexible 
sholedochoscopy** can help reduce the incidence of retained 
stones after exploration. After bile duct exploration the inci- 
dence of retained stones is about 10 per cent, but with choledo- 
choscopy this can be reduced to 2—4 percent*?. In a recent 
series of 320 patients undergoing bile duct exploration, opera- 
tive choledochoscopy revealed further calculi in 7 percent of 
patients and the procedure was associated with no complica- 
tions*$. 


T tube drainage after duct exploration. Although the majority 
of surgeons insert a T tube after duct exploration, only 
12 percent sometimes do so and 4 percent never do. T tubes 
decompress the bile ducts after exploration, as internal bile 
drainage may be compromised by oedema or even a retained 
stone. T tube cholangiography allows later visualization of the 
biliary tree, and the T tube or its tract can be used as a route 
to remove retained stones*’. Duct exploration with primary 
closure has been advocated by some surgeons4% 59. Patients 
with T tubes have prolonged hospital stay, and problems 
associated with the tube include electrolyte and bile salt 
depletion, an increased incidence of wound sepsis, pancreatitis, 
and bacteraemia or bile leakage following its removal95?. To 
prevent this last problem, the combined diameters of the small 
limbs of the T tube should be no more than the diameter of 
the long limb and the T tube should not be removed for at 
least 10 days after operation 4. The suitability of chromic catgut 
as a suture for closure of the choledochotomy has been 
questioned as it loses 66 per cent of its tensile strength within 
10-15 days**, and a synthetic absorbable suture may be more 
appropriate. Other problems can be reduced by monitoring 
plasma electrolytes and giving antibiotic cover at both T tube 
cholangiography and T tube removal. 


Protection of renal function in obstructive jaundice 


Renal dysfunction is common after biliary surgery in the 
jaundiced patient and, in order to help protect against this, 
most surgeons give intravenous mannitol. In addition more 
than 70 percent also rehydrate the patient with intravenous 
fluids before surgery. We believe rehydration is especially 
important? and should be commenced at least 12h before 
surgery; reliance on mannitol alone ıs inappropriate*®. Certain 
oral bile salts and lactulose have been shown in small 
studies5?-5° to protect renal function and these are at present 
being further evaluated. À few surgeons use either dopamine 
or frusemide and, although there may be some theoretical 
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reasons to support their use, they have not been investigated 
in obstructive jaundice. Oral antibiotics by releasing intestinal 
endotoxin may in fact be harmful. Randomized studies have 
shown that pre-operative percutaneous drainage confers no 
overall benefit to the jaundiced patient®°, but pre-operative 
internal drainage may be beneficial®!-®. 

Despite controversies in the medical literature most surgeons 
conform to traditional practices in biliary surgery. This is not 
surprising in areas in which controversy is unresolved, such as 
drainage after cholecystectomy or routine operative cholangio- 
graphy. However the evidence for antibiotic prophylaxis 1s now 
very considerable but only half the surgeons routinely use 
antibiotics for elective cholecystectomy. 

Historically, changes in surgical practice have often been 
based on personal experience. With current emphasis on audit, 
increasing medicolegal awareness, and the comparison of 
personal results with published data, surgeons may ın future 
be influenced more by their peers' experience than their own. 
Surgical methods often change imperceptibly, and we hope that 
this review of biliary techniques now will facilitate documenta- 
tion of future developments. 
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The first doctor examining a patient complaining of acute 
abdominal pain makes a correct diagnosis in only 40-50 
per cent of cases! *. It is not surprising that De Dombal 
(1979)° concluded that the performance of these junior doctors, 
usually senior house officers (SHOs) in the accident and 
»mergency department, left little room for complacency. Diag- 
nostic accuracy improves after investigations and repeated 
examinations; the pre-operative accuracy of some surgical 
registrars is as high as 85 per cent?. Nevertheless, there 1s a limit 
to the diagnostic accuracy that can be achieved on first 
presentation, though the impressive accuracy of computers 
indicates that the upper limit is much higher than the level 
usually achieved. In most UK hospitals, accident and emer- 
gency SHOs are required to seek a further opinion from a 
zolleague (referred to here as an adviser) before the patient can 
be admitted. It is this doctor who is directly responsible for the 
admission and future management of the patient, not the 
accident and emergency SHO. The main purpose of this study 
is to assess the value of an adviser in the diagnosis and 
management of abdominal pain. The study assesses the diag- 
nostic accuracy of both the junior doctors in the accident and 
emergency department and of their advisers. We also examined 
the accuracy of the referrals made by both groups of doctors 
as this may be a more important indicator of their effectiveness 
than strict diagnostic accuracy. 


Patients and methods 


Procedure 


The study was carried out 1n the accident and emergency department 
of Whipps Cross Hospital between January 1986 and July 1987. Three 
groups of SHOs were studied, each for 4 months. Within these periods, 
all patients who complained of abdominal pain on entering the accident 
and emergency department and who were subsequently admitted were 
studied (711 patients) The following 1nformation was recorded: date 
and tıme of registration, age of patient, diagnosis by SHO ın the accident 
and emergency department, further diagnosis in the accident and 
emergency department by the adviser, and the final discharge diagnosis. 
The grades and specialities of all the doctors concerned were also 
recorded. 


Assessment of accuracy of diagnosis 

The initial diagnosis of the SHO was compared with the final diagnosis, 
and the accuracy of the initial diagnosis was graded according to a 
system developed by De Dombal*. In fact De Dombal’s table had to 
be considerably extended to accommodate the range of diagnoses 





* F. T De Dombal, personal communication 
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The performance of senior house officers (SHOs) and their advisers in 
accident and emergency departments was compared in the diagnosis of 
abdominal pain in 711 patients. Accuracy of diagnosis was 63 per cent 
for advisers and 54 per cent for SHOs. Overall, the adviser improves the 
diagnosis of the SHO in only 6percent of cases. The SHOs refer 
accurately in 94 per cent of cases, and the advisers improve the SHO 
referrals in only lpercent of patients. It is argued that the 
time-consuming process of calling a surgeon away from a ward or 
theatre to advise in the receiving room is of little value, and avoidance 
of this step would enable patients to be admitted more rapidly. 
Keywords: Abdominal pain, accident and emergency department, diagnosis 


recorded. In the final system, diagnoses were graded from correct 
diagnosis to very serious error on a scale of 1—6. In the results that 
follow, correct diagnoses (grade 1) and near misses (grade 2) are both 
classed as accurate diagnoses, in the sense that no adverse clinical 
consequences follow from the diagnosis. Grades 3—6 are all classed 
simply as errors. We have followed De Dombal 1n scoring cases where 
no diagnosis was made, as near misses (grade 2) if the final diagnosis 
is non-specific abdominal pain, and as errors if pathology is found. 

Subsequent comparisons of the adviser's diagnosis with the final 
diagnosis were coded similarly It should be stressed that the diagnoses 
are rated on the basis of the consequences that would have occurred 
if they had been acted upon. The rating is a measure of accuracy, not 
a description of what actually happened. 


Accuracy of referral 

We also looked at the SHO's diagnosis in terms of the speciality it 
indicated. In this way we assessed the correctness of the referral that 
the SHO would have made if the decision had been his or hers to make 
In the few cases where no diagnosis was recorded, or non-specific 
abdominal pain was recorded, the referral was judged on the speciality 
of the doctor called by the SHO or on a second diagnosis, if there was 
one. Thus ‘non-specific abdominal pain/?appendix’ would be con- 
sidered as a ‘general surgical’ referral. 


Results 


Accuracy of diagnosis of SHOs in the accident and emergency 
department 

Of 711 patients seen, no diagnosis was recorded for 70 
(10 per cent) patients. An accurate diagnosis was made in 
54 per cent of the remaining cases. If the 70 patients in whom no 
diagnosis was recorded are included in the series, the accuracy is 
53 per cent. 


Speciality of adviser called 

All patients were admitted and there would therefore have been 
some consultation with an adviser. However, no record of this 
could be found in 122 (17 percent) instances, indicating that 
these patients were probably discussed with an adviser by 
telephone. The adviser, in deciding not to come to the accident 
and emergency department, therefore accepted the SHO’s 
assessment that the patient needed to be admitted. The remain- 
ing patients were seen in the accident and emergency depart- 
ment, 22 per cent by senior staff in that department, 55 per cent 
by doctors from general surgery, 17 percent by a gynaecologist, 
2 percent by a urologist and 4 percent by doctors from other 
specialities, usually medicine. 
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Table 1 Accuracy of diagnosis by accident and emergency senior house 
officers and their advisers 





Accuracy of diagnosis ( %) 


SHO Adviser 





Sample 
Recorded diagnosis only 541 62-7 
(n = 641) (n = 406) 
All cases seen 527 554 
(n=711) (n = 589) 


SHO, senior house officer 


Table 2. Agreement and disagreement in diagnoses of senior house 
officers and advisers 








SHO’s diagnosis 
Adviser's 
diagnosis Correct Incorrect No diagnosis 
Correct 167 69* 18* 
Incorrect 38t 103 lf 
No diagnosis or 
patient not seen 142 122 4l 


Values are numbers of patients; SHO, senior house officer; * adviser 


improved diagnosis of SHO, ft adviser’s diagnosis less accurate than 
SHO's 


Accuracy of diagnosis by adviser 
In 183 (26 per cent) cases, notes were made by the adviser but 
no diagnosis was recorded and, as noted above, no record was 
made in 122 patients. In all these cases, the adviser accepted 
the SHO's provisional diagnosis, or at least accepted that the 
patient needed to be admitted. In the remaining 406 patients 
accuracy of diagnosis was 63 per cent. If the instances where no 
diagnosis was recorded are included, the accuracy is 55 per cent. 
Table 1 shows the accuracy of the SHOs and their advisers. 
Whether or not patients in whom no diagnosis was made are 
included, the advisers show only a slight superiority. It should 
be noted that these data do not constitute a formal comparison 
as the adviser did not see a proportion of the patients, and the 
incidence of no diagnosis being recorded is different in each 
group. However, if the analysis is restricted to the 377 cases 
where both SHO and adviser made a diagnosis, the results are 
similar: accuracy is 54 percent for SHOs and 63 percent for 
their advisers. 


Effect of second opinion 


À comparison of percentages can offer some indication of 
comparative diagnostic performance but it is more important 
to determine the direct effect on patient management. Table 2 
shows the diagnostic accuracy of both the SHO and adviser 
and hence also where they agree and where they disagree. 

The diagnoses of the adviser and SHO concurred in 270 
patients both being correct in 167 and both incorrect in 103 
instances (Table 2). Clearly, the adviser had no major effect on 
the diagnosis of the SHO 1n these cases; nor did the adviser 
have any effect on diagnosis for those cases where he either did 
not see the patient or did not make a diagnosis. However, in 
the remaining patients, the adviser did have an effect on 
diagnosis Ín 69 cases the adviser corrected an inaccurate 
diagnosis by the SHO, and in 18 he made a correct diagnosis 
when the SHO had made no diagnosis. Thus in these 87 
instances the adviser improved the diagnosis. In contrast, the 
adviser altered a correct diagnosis 38 times, and made an 
incorrect diagnosis, when the SHO had made no diagnosis, 11 
times. Thus, in these 49 instances, the adviser's intervention 
produced a less accurate diagnosis On balance, therefore, the 
advisers improved the diagnosis of the 711 patients in only 38 
(5 per cent) cases. 
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Accuracy of diagnosis by grade of advising doctor 

In only 363 instances could both the grade of the adviser anc 
the diagnosis he made be established. In the remainder ther 
was some difficulty in tracing the grade, often because tht 
adviser's signature was illegible or because the adviser was : 
locum of unknown grade. The junior doctors were, 1f anything 
slightly more accurate (SHOs, 61 per cent of 109 cases 
registrars, 59 percent of 148 cases) than their more senio» 
counterparts (senior registrars, 55 percent of 106 cases) al 
though the difference is not great; this may be partly explainec 
'by the SHO having more time to spend with the patient, ox 
by the possibility that senior doctors were consulted about mort 
difficult cases. Nevertheless, even fairly senior doctors appea» 
to diagnose no more accurately on first presentation thar 
accident and emergency department SHOs. 


Accuracy of referral by senior house officers 

The referral that the accident and emergency SHO woulc 
have made on the basis of his or her diagnosis was assessed ir 
the manner described above; 682 patients were successfull» 
classified in this way. In the remaining 29 patients no diagnosis 
or a diagnosis of non-specific abdominal pain, was made by, 
the SHO and the patient was then seen by a senior accident 
and emergency department doctor. The referral that the SHC 
would have made could not, therefore, be established. 

Table 3 compares the referral that the SHO would have 
made with the referral that would ideally have been made 
according to the final diagnosis. Thus tt 1s a fairly stringent tes 
of the accuracy of referral. The first column of the table show: 
that the SHOs would have referred 454 patients to a genera 
surgery ward, 436 of whom would have been correctly referrec 
and 18 incorrectly; 12 should have been sent to gynaecology 
3 to urology and 3 to a medical ward. The other columns o 
Table 3 are interpreted similarly. 

In all, Table 3 shows that 639 (94 percent) patients woulé 
have been correctly referred by SHOs and 43 (6percent 
incorrectly referred. For the 43 errors of referral the decisior 
of the adviser was also examined. In only 12 of these cases dic 
the advisers correct a potentially inaccurate referral by the 
accident and emergency SHO. 


Accuracy of referral by adviser 

The referrals made by the advisers were examined in the same 
way as those for the SHO, re on the basis of their primary 
diagnosis. Of the 406 patients in whom a diagnosis was made. 
383 (94 per cent) received a correct referral and 23 (6 per cent? 
received an incorrect referral: in 4 of these patients, the adviser 
altered a previously correct referral. In this group the accuracy 
of referral by the SHOs is also 94 per cent. 

Overall, the adviser improved the referral in 12 instances andl 
altered a correct referral in 4, thus improving the referral on only 
8 occasions. This figure is only definitely established for the 40€ 
cases where the adviser made a diagnosis. However, it seems. 
reasonable to assume that in the remaining patients, where no: 
record was made, the adviser did not improve on the SHO's 


Table 3 Accuracy of referral by senior house officers 





Referral according to SHO diagnosis 





Speciality 
according to 
final diagnosis 


Gynae- 


surgery cology Urology Medicine 





General surgery 436* 6 5 4 
Gynaecology 12 122* 4 1 
Urology 3 2 46* 2 
Medicine 3 — 1 35* 
Totals 454 130 56 42 


Values are numbers of patients; SHO, senior house officer, * 639 correct 
referrals 
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assessment. The advisers therefore improved the referral 1n only 
8 (1 percent) of the 711 patients studied. 


Discussion 


Doctors who advise accident and emergency SHOs were only 
slightly more accurate in their initial diagnosis of abdominal 
pain than the SHOs themselves. However, at this stage of 
patient management, making an exact diagnosis is not very 
important. Once the decision to admit has been made, the next 
major decision is where to send the patient. Here too the 
advisers contributed little to the immediate management of the 
patient. This study has shown that the SHOs are very accurate 
as regards the direction of referrals, with only 43 (6 percent) 
patients being misdirected. The referrals of the advisers, when 
they record a diagnosis, also result in 6percent incorrect 
referrals. In only 12 instances did the advising doctor correct 
an erroneous referral, and in 4 he altered a previously correct 
referral. Thus, on balance, the adviser improved the referral 
only eight times (I percent). It should be stressed that in 
17 percent of cases there was no record of the adviser seeing 
the patient and in a further 26percent no diagnosis was 
recorded. Overall, therefore, the advisers contributed little to 
the immediate management of the patient. 

We suggest that the adviser’s role could be done as well on 
the ward. These results suggest that calling an adviser with 
authority to admit patients is an unnecessary and unproductive 
stage in patient management. The SHOs refer accurately in 
most cases and the admitting doctor on the ward will be able 
to redirect the few erroneous referrals that would previously 
have been picked up in the accident and emergency department. 
As it is, patients are kept waiting for the adviser, perhaps in 
considerable discomfort, for no very good reason; in some 
instances their condition may be worsening rapidly, and need- 
lessly. It would seem more sensible for accident and emergency 
SHOs to take the decision to admit, at least in respect of acute 
abdominal pain. It is a curious paradox that the SHOs are not 
allowed to admit patients but are allowed to discharge a patient, 
a potentially much more dangerous decision. If accident and 
emergency SHOs were given the authority to admit a patient 
a regular audit would, of course, be necessary to ensure that 
the absence of a colleague's opinion did not lead to a lowering 
of standards. We also considered the extent to which the 
accident and emergency SHOs used the computer to assist their 
diagnosis. It appears to us that the computer is under-used 
and, when used, its recommendations may not be followed. 
Many previous studies have demonstrated the value of such 
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systems. It seems likely that the proper use of the computer 
might be a quicker and more effective way of SHOs seeking 
advice. 

This study has only assessed the diagnosis of admitted 
patients. It might be argued fairly that the advisers make a 
contribution by discharging patients who might otherwise be 
needlessly admitted. The majority of patients seen are admitted. 
The outcome of the discharged patient 1s not known; this would 
obviously be a valuable follow-up study, and would strengthen 
the argument for a direct admission process. 

If accident and emergency SHOs took over the role of 
admitting officer, they would need training to carry this 
responsibility. We propose that the key decisions the SHO has 
to make are: first, whether to admit; second, whether to consider 
the condition as severe, and therefore urgent; and third, where 
to refer. Training should be primarily directed towards assisting 
the SHO in making these decisions. Making an exact diagnosis 
should be a secondary aim, and training in that skill should 
follow more basic training aimed at knowing when and where 
to admit. 
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Postoperative gastrointestinal paralysis 1s a significant problem 
in abdominal surgery!-?. Several studies have been performed 
in animals and man ın attempts to elucidate the mechanisms 
of the inhibition of gastrointestinal motility*~’. 

Animal studies by Glise? suggest that there are different 
reflex mechanisms of gastrointestinal paralysis. An important 
finding 1n these studies was the presence of a non-cholinergic, 
non-adrenergic spinal reflex mechanism which leads to bulbar 
centres and which was resistant to pharmacological intervention. 
Spinal or epidural anaesthesia has been suggested as a means 
of inhibiting this pathway An anaesthesia level of about T6-8 
has been proposed as adequate to abolish the inhibitory reflex 
mechanisms elicited by colorectal surgery?. 

The employment of epidural anaesthesia seems logical as 
this is a commonly used means of achieving postoperative 
analgesia involving the use of local anaesthetics and/or epidural 
morphine. There are conflicting opinions on the effect of these 
drugs on gastrointestinal motility^197?, 

The objective of the present study was to investigate whether 
continuous postoperative epidural bupivacaine shortens the 
duration of intestinal paralysis when compared with that of 
a postoperative regimen including intermittent injections of 
pentazocine, a benzomorphan derivative which in therapeutic 
doses does not decrease the propulsive activity of the 
intestines! *:15, 


Patients and methods 


Thirty patients admitted for surgery of the left colon and/or rectum 
were randomly allocated to postoperative epidural analgesia or inter- 
mittent injections of pentazocine (controls) Informed patient consent 
was obtained in all cases and the study was approved by the Regional 
Ethical Committee, University of Linkoping The number of patients, 
age distribution, diagnoses and operation procedures are given in 
Table 1. Figure 1 shows the experimental design In the epidural group, 
an epidural catheter was inserted before operation at a level of L2-L3 
The adequacy of the catheter placement was tested by injecting 
Carbocain® (Breon Laboratories, New York, USA) (25mgml !, 15- 
18ml according to body weight) followed by assessment of the 
anaesthesia level About 1 h before termination of the operation, 6-8 ml 
of buprvacaine (2 5mg ml ^!) were added to the general anaesthesia to 
secure adequate analgesia during the transport of the patient to the 
postoperative department 

In both patient groups, a three-channel duodenal tube (gastric 
lumen, duodenal lumen, balloon lumen) was inserted during the 
operation with the duodenal lumen positioned in the ascending part 
of the duodenum One hour after the operation, 150 ml of barnum were 
injected down the duodenal line and the transit time through the 
small and large intestines was investigated by serial X-ray examinations, 
the intervals being 4—6 h during the first postoperative day. If the transit 
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The effect of postoperative epidural bupivacaine on intestinal motility 
was studied by measuring the transit time of barium contrast throug! 
the intestines in 16 patients after resection of the left colon and/on 
rectum. Fourteen patients served as controls and received postoperativa 
injections of pentazocine. Mean transit time through the intestinal trac 
was 35 hin the epidural group and 150 hin the control group, a differenc. 
that is significant at the 0-1 percent level. The average time before 
passage of flatus and faeces was different between the two groups a 
the 0-1 percent level. 
bupivacaine constitutes an effective means of analgesia after colorecta 
surgery and is associated with a short duration of intestinal paralysis 


We conclude that postoperative epidura 


Keywords: Intestinal motility, postoperative, epidural anaesthesia, colorectal surgery 


of barium was not very fast, intervals between films were then prolonged 
to 12 or 24h so as to reduce the X-ray exposure The radiological 
examination was stopped when the banum had reached the colostomy 
or had passed beyond the anastomosis and reached the distal rectum 
The use of this method also allowed assessment of the integrity of the 
anastomosis 

After the operation, the epidural patients received intermittent 
injections of bupivacaine (2-5 mg ml! without adrenaline, 8-15 ml 
according to body weight and pain-relieving effect) for 48h The 
controls were correspondingly given intermittent intravenous injections 
of 30-60 mg pentazocine according to the experimental protocol 


Experimental procedure 


All patients were managed postoperatively according to a strict protocol 
1ncluding assessment of the analgesic effect of the administered drugs 
every hour by assigning the following test points to the protocol: 
pain-free patient even when firm pressure was applied to the wound, no 
points, patient without pain at rest but with pain reaction when 
applying pressure on the wound, 1 point, patient complaining of pain 
at rest and with prompt reaction when touching the wound, 2 points. 
When the patient received pam points 21, the respective analgesic 
drug was administered. The intervals for and doses of bupivacaine were 
individualized to maintain an anaesthesia level of at least T8-10 
during the first 24 h postoperatively The anaesthesia level was tested 
by using a spray with ethylene chloride. 


Statistics 
The Wilcoxon signed rank sum test for independent samples was used 


for comparison of the variables in the epidural and control groups 
Results 

Figure 2 indicates the average epidural anaesthesia level ob- 
tained during the first postoperative day for each of the 16 


Table 1 Characteristics of 30 patients who were randomly allocated to 
epidural or control group 


Epidural Control 
group group 
(n—16) (n—14) 
Age (years) 46-75 (66) 53-75 (66) 
Diagnosis 
Cancer of colon/rectum 13 11 
Villous adenoma 2 3 
Crohn's disease 1 — 
Operation 
Rectal excision 6 8 
Resection of rectum or sigmoid colon 10 6 


Values in parentheses are the means 
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Figure | Schematic. illustration of the experimental design. Patients 
recewing epidural bupivacaine postoperatively had a catheter inserted 
before operation. The controls were given injections of pentazocine 
Transit time of barium through the intestines was determined by regular X - 
rays. B, barium; tube, duodenal tube. See text for details 
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e 
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Figure 2 Average anaesthesia level in the epidural group during the 
first postoperative day. ———, Lower limit of the desired anaesthesia level, 
T, thoracic level 


patients in this group. All patients had a mean level at or above 
T 10. Insertion of the epidural catheter was not accompanied 
by any complications. Varying degrees of muscular weakness 
of the lower limbs were regularly observed after epidural 
bupivacaine, only one of the patients considering this to be a 
disturbing factor. 

To maintain optimal analgesia bupivacaine had to be 
administered every second hour. Correspondingly, the controls 
received pentazocine in doses between 60 and 180 mg during 
the first 24 h postoperatively. Assessment of pain relief during 
the first 24 h postoperatively according to our pain scale gave 
a mean score of 0-91 in the epidural group and 0-98 in the 
controls. 

Figure 3 shows the transit time of barium through the small 
and large intestines The average transit time through the small 
bowel was 12 and 24h in the epidural and control group, 
respectively, the difference being statistically significant at the 
Spercent level. The mean transit time through the entire 
intestinal tract was 35 h in the epidural group and 150 h in the 
controls, a difference that is statistically significant at the 
0-1 per cent level. In the two subsets of operations, abdomino- 
perineal excision of the rectum and anterior resection, there 
were no differences in caecal or total transit time in either the 
epidural or the control group. 

The relationship between transit time and time to passage 
of flatus and faeces is shown in Figure 4. The average time 
before flatus or faeces was passed was obviously less in the 
epidural group than in the control group, but there was a high 
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variability of the individual values ın both groups as indicated 
by the wide variation in the standard deviation. The differences 
between the groups were significant at the 0-1 per cent level 

No patient in either group showed clinical or radiological 
signs of anastomotic leakage. 


Discussion 


The present study describes postoperative management with 
continuous epidural analgesia. The controls were supervised 
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Figure3 Transit time of barium contrast from duodenum to caecum, and 
to sigmoidostomy or rectum. Histograms represent means Significant 
differences were observed between the epidural and control groups 
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Figure 4 Transit time of barium from duodenum to colostomy or rectum, 
and time to first passage of flatus and faeces. Histograms represent 
means. Significant differences were found between the two groups fA, 
Epidural group, DJ, control group 
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according to the same experimental protocol as the epidural 
patients. We chose pentazocine instead of the more commonly 
used opiates because, to our knowledge, no decreasing effects 
on intestinal motility have been reported, the possible increase 
in motility with high doses!*!? being regarded as more 
acceptable for our experimental design. 

Compared with the control group the transit time of barium 
contrast through the intestinal tract was significantly shorter 
when using the epidural modality and the same observation 
was made regarding time before passage of flatus. Bowel activity 
of the epidural patients was restored within the second post- 
operative day, indicating fayourable conditions for early institu- 
tion of enteral and oral nutrition. The risk of anastomotic 
disruption is a matter of debate when considering early restora- 
tion of bowel activity and especially when proposing early 
enteral and oral nutrition. In our study, no patient in either 
group showed signs of anastomotic leakage 

We believe that this risk is highly exaggerated if satisfactory 
surgery is performed and 1f drugs stimulating peristalsis are 
avoided. A recent study by Johansson et al.!$ has shown that 
intra-operatively administered epidural buprvacaine increases 
blood perfusion of the colon, even in the anastomotic area. 
This observation indicates a beneficial situation for tissue 
proliferation and anastomotic consolidation in conjunction 
with epidural bupivacaine. 

The mechanisms of the effect of epidural analgesia on 
intestinal motility were not studied by us A general sympatho- 
lytic effect has been proposed to be of major importance?’ 
According to our protocol, the same degree of postoperative 
analgesia was planned for both groups, and they achieved 
comparable pain scores during the first 24h. Therefore, a 
superior pain-relieving effect of epidural analgesia was not 
confirmed in our study 

The regularly observed muscular weakness of the lower 
limbs after epidural buptvacaine was considered to be a 
disturbing factor 1n the early postoperative period in only one 
patient. Regarding deep vein thrombosis, Modig et al 18.19 
have shown a lower frequency of postoperative thrombo- 
embolism after epidural local anaesthetics compared with 
general anaesthesia A drawback of intermittent epidural bupi- 
vacaine 1s that frequent injections are needed to maintain the 
desired degree and level of anaesthesia. In the present study, 
bupivacaine had to be given every second hour, high total doses 
being administered in the early postoperative period We did 
not observe any adverse effects of this regimen, but a decreasing 
pain-relieving effect during the postoperative course was seen 
in two patients. We were able to avoid hypotensive periods by 
monitoring central venous pressure and carefully compensating 
for any blood or fluid deficiency Continuous epidural infusion 
of bupivacaine should be more convenient and perhaps allow 
the same analgesic effect using a lower total dose of the drug. 
This subject calls for further investigation 

Epidural morphine is an alternative for postoperative anal- 
gesia with the advantages of longer effect and the absence of 
muscular weakness Morphine is a drug known to induce 
gastrointestinal inhibition and has the theoretical drawback 
posed by the risk of systemic effects!" In a recent study 
performed in our department using the described protocol, 
epidural morphine given to 12 patients did not shorten the 
transit time of barum through the intestinal tract, the mean 
transit time being similar to that of the control group in the 
present study!?. 

Our results differ from those reported by Cassuto!! who did 
not find any beneficial effect of continuous epidural bupivacaine 
given during the first 24 h postoperatively, transit time being 
studied with radio-opaque markers. His study was carried out 
on cholecystectomized patients where long-standing gastro- 
intestinal paralysis 1s an 1nfrequent finding in our experience. 
Furthermore, there is much evidence that epidural analgesics 
with local anaesthetics affect the endocrine-metabolic response 
after lower abdominal surgery, whereas such an effect has not 


1178 


been demonstrated in upper abdominal surgery? Nielsen!? 
used a combination of low doses of epidural bupivacaine and 
morphine in a large but unselected group of laparotomy 
patients. He did not observe any beneficial effect of the epidural 
modality when considering clinical signs only. 

Our study was performed in conjunction with surgery on 
the left colon and/or rectum in an attempt to limit the surgical 
procedures under consideration and to include operations 
frequently associated with long-standing paralysis. 

The present study shows that the transit time of barium 
contrast through the intestinal tract is significantly shorter after 
colorectal surgery when using postoperative epidural bupi- 
vacame compared with intravenous injections of pentazocine. 
We conclude that epidural bupivacaine is an effective means of 
achieving analgesia after colorectal surgery with a short time of 
intestinal paralysis. 
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The severity of postoperative pain is influenced by numerous 
factors, such as anaesthesia, analgesia and technique of surgery— 
including the method of incision of tissues. To determine the 
effect of one such variable, we compared postoperative pain in 
patients having knife or diathermy incision of subcutaneous 
tissues during cholecystectomy. 


Patients and methods 


A total of 200 patients undergoing cholecystectomy were admitted to the 
trial and randomized by sealed envelopes into group À or B (Table 1). 
Randomization was restricted and stratified for sex giving equal 
numbers of men and women In each group. In group À, a scalpel 
was used for cutting. In group B, a scalpel was used for cutting the skin 
only; the remaining tissues were incised with cutting diathermy. 
Bleeding points were controlled by coagulation diathermy in both 
groups An earth-free transistorized solid state diathermy generator 
was used. Both groups had a standard premedication and anaesthetic. 
Patients gave informed consent to participate; they were all undergoing 
cholecystectomy for chronic cholecystitis. Patients with chronic 
obstructive airways disease and those requiring choledochotomy were 
excluded. No analgesia was given for 24 h before the tnal which ended 
24h after the operation. Four consultant surgeons participated using 
identical surgical technique. Kocher’s incision was used in all patients. 
Group identity was inevitably known to the operating surgeon but he 
was not involved in the postoperative assessment during the trial period 

On demand morphine (0 15 mg/kg body weight) was given parent- 
erally for postoperative pain and the amount consumed was used as 
one of the indices of severity of pain The patients scored a visual 
analogue sheet as a measure of severity of pain on a 10 cm scale (no 
pain to worst imaginable pain) at 4-hourly intervals Peak expiratory 


Table 1 Clinical details of patients m the trial 





Age in years Age 1n years 
Male Female (range) (mean) 
Group A 16 84 28-56 35 
Group B 16 84 26-54 37 


Group A, scalpel incisions, group B, diathermy incisions 





flow rate (PEFR) was recorded as a best of three blows through a 
Wright’s peak flow meter, pre-operatively and at 18 and 24h 
postoperatively. Data were analysed by the Mann-Whitney U test; 
values of P < 0 05 were considered significant. 


Results 


Results of the visual analogue pain scale showed a wide range 
of values at each time period (Table 2). There were significantly 
smaller pain scores reported in group B patients as compared 
with group A patients. There was a statistically significant 
difference in PEFR at 24h postoperatively between the two 
groups (P<0-05), but not at 18h postoperatively (P>0-05; 
Table 3) Group B patients demanded fewer morphine injections 
and required less total analgesia than group A patients during 
the trial period (Table 4). 


Discussions 

In measuring pain patients may be unreliable and inconsistent’. 
Subjective measures such as a linear visual analogue scale and 
objective measures such as PEFR are useful in postoperative 
pain measurement?-?. More pain is experienced from the parts 
of the body that move constantly, such as the chest and 
abdomen. Cholecystectomy was chosen as a model because it is 


Table 3 Peak expiratory flow rate as a measurement of pain 





Time after operation 








Pre-operative 18h 24h 
Group A 3 50 (282-452) 1.52 (1 35-1-75) 160 (1 32-1 88) 
Group B 3 61 (2:92-4:42) 164 (142-1-85) 21 (1-6-2:2) 
P* (n=100 pairs) >0-05 >0-05 «0-05 


The mean (range) peak expiratory flow rate 1s given in litres/s Group A, 
scalpel incisions; group B, diathermy incisions *Mann- Whitney U test, 
group À versus group B 


Table 4 The requirement for morphine in the postoperative period 





Mean Range 

No of times an injection of morphine 
was required in 24 h 

Group À 5 3-6 

Group B 3 2-5* 
Milligrams of morphine injected in 24 h 

Group À 52 30-60 

Group B 30 20-52* 





Group A, scalpel incisions, group B, diathermy incisions, * Mann- 
Whitney U test P <0 05 (n=100 pairs), group A versus group B 


Table 2 Results of the assessment of postoperative pain using the visual analogue scale 








Time after operation 











4h 8h 12h 16h 24h 
Group A 5-75 (21-855) 8-85 (6 0-100) 675 (1 0-8:3) 3-80 (3-0-5 0) 6 75 (07-8 3) 
Group B 3-85 (10-6 0) 5:92 (2:3-9-6) 4 36 (07-7 5) 3-0 (1-0-5 0) 435 (07-77) 
P* (n= 100 pairs) «002 «001 «002 «001 «002 





Mean (range) scores are given Group A, scalpel incisions, group B, diathermy incisions * Mann-Whitney U test (P « 005 considered significant), 
group A versus group B. The visual analogue scale ranges from 0 to 10 cm 
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a common operation on the upper abdomen. Many reports sug- 
gest that the treatment of postoperative pain is inadequate" ! $. 
Several studies have compared the effect on postoperative pain 
of different analgesic and anaesthetic techniques'®?° In 
contrast, there are few studies on the effect of pain using different 
surgical techniques 

A delta fibres are involved in the generation of sharp pain 
and C fibres in the generation of dull persistent pain. Depending 
on the strength of stimulation or the pattern of coding of neural 
impulses, other sensations can be perceived as pain?!. Diathermy 
burns the nerves in the process of cutting. À knife on the other 
hand only divides tissue Both cause postoperative pain but 
burning while cutting may cause less pain. This situation may 
be similar to third degree burns which are anaesthetic. Partial 
burning around the edges accompanying any thermal 1njury 
would be painful but the severity of pain appears to be less than 
after cutting. In conclusion, cutting diathermy may be superior 
to the knife in making incisions less painful. 
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Techniques for better suturing 


Suturing techniques enhancing the accuracy of suture placement and 
reducing the forces on the tissue being sutured were evaluated in six 
surgeons, each with 6 years' surgical experience. The accuracy was 
assessed by the distance between the actual and designated needle exit 
sites. Force was expressed in terms of the torque on the needle holder 
using a maximum of the torques (max. F), maximum derivative (dF/dt) 
and integral (IF). The effects of four factors (suturing techniques) on 
suturing were evaluated: (1) placement of the needle holder on the needle; 
(2) inclining the tissue at needle entrance, as is commonly done by 
elevating with forceps (unnoted role of the forceps); (3) adjustment of 
the needle's exit during suture placement, as is unknowingly employed in 
practice, and (4) variation between individual surgeons. All these factors 
affected the accuracy and force of suturing. Gripping the needle closer to 
the tip strongly reduced the max. F, dF/dt, and IF per time, as did 
inclining the tissue. Adjustment of exit improved accuracy, but has the 
potential for causing avoidable tissue injuries. Differences between 
surgeons suggest the necessity of addressing fundamental surgical 
techniques and formally incorporating them into the training programme. 


Dr S Sek 


The quality of the basic techniques of surgery, such as suturing 
or tying, has rarely been discussed in the surgical literature. 
Thus, not only is the effect of their quality on the outcome of 
operation unknown, but neither has a methodology for 
qualifying techniques been established. This study reports on 
the status of the surgeon's suturing techniques as assessed from 
two aspects: (1) the accuracy of suture placement; (2) the suture- 
related forces on, or trauma to, the tissue being sutured. 


Materials and methods 


Six surgeons, each with 6 years' surgical experience, attempted to 
produce a suture span of 2cm which was marked on a paper with 
designated entrance and exit points. The paper was fastened to a 
urethane foam block (20 0 x 20 0x 7-5 cm) The needle which was used 
was a half-circle cutting needle with a diameter of 29 mm, thus 
producing the theoretical span of 2 cm (References 1, 2) and the needle 
holder was a Hegar-type 18 cm in length Foam with the tactile qualities 
of living tissue was selected as the tissue simulant but required a 
maximum force, to drive the needle through it, five times as great as that 
required for fresh canine liver. Accuracy was assessed by measuring the 
distance between the actual exit site and the designated exit site, in 
millimetres The forces on the tissue being sutured were estimated based 
on the torque (F) on the needle holder F was measured by an isotonic 
transducer mounted in a holder (rotary differential transformer type, 
Model TD-112S, Nihon Kohden, Tokyo, Japan) (Figure 1) Its 
derivative (dF/dt) and integral (IF) were derived by Models ED-6011 
and EI-601G, Nihon Kohden, and recorded by a heat-writing recorder 
with a paper speed of 25 mm s^! The following were employed as 
quantifiable variables to assess the suturing: (1) distance deviated (mm); 
(2) maximum F (kg cm); (3) maximum dF/dt (kg cms`!), (4) IF 
(kg cm s), (5) [F/T (g cm) and (6) time (T) (s) 

The following technical factors were evaluated for their effect on 
suturing; (1) positioning of the needle nolder on the needle (gripping), 
short or long, (2) inclining (sloping) the tissue (simulant) at the needle 
entrance; (3) adjusting the needle exit (wavering the needle in tissue), 
and (4) variation between individual surgeons. The needle was gripped 
by the holder at right angles 5 mm from the end (long grip) or 15 mm 
from the end (short grip) The urethane foam remained flat or was sliced 
obliquely at an angle of 45 degrees at the needle entrance (inclined) 
Suturing was attempted in one of two ways: either, the surgeon was 
permitted to move the needle from side to side to adjust its exit after it 
was introduced, as is the common practice, or he was not allowed to do 
so. Each variable was also compared for each of the six surgeons on an 
individual basts 

The six surgeons attempted ten suturings for each of the eight 
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possible variations (settings) of suture techniques (Table 1), and the 
effect of the technical factors was evaluated for each variable (Table 2) 

The order of the settings was determined randomly The 
determinacy was evaluated by a four-way analysis of variance 
(ANOVA) with a replication of 60 for each variable. Differences between 
two corresponding settings were analysed by a paired mean test The 
difference between the surgeons was determined for each variable by a 
one-way ANOVA. Overshooting of suturing In suture placement was 
evaluated by the Fisher exact test 


Results 


The mean values for all the variations (settings) of suturing 
technique for all the surgeons (60 suturings) are listed in Table /. 

The effect of the four factors on suturing was derived by the 
ANOVA (Table 2). Position of the needle holder (gripping) 
affected all the variables except for IF Inclination had an effect 
on all except T, and adjustment affected all except maximum F 
and dF/dt. The technique of the individual surgeons affected all 
variables. 

The paired mean test indicates that the short grip gave rise to 
significantly less deviation in suture placement, 1.e. it gave 








Figure! Needle holder for measuring torques An isotonic transducer of 
the rotary differential type is positioned between the legs of the holder and 
ts balanced by a lead weight 


1181 


Better suturing: S. Seki 


Table 1 Means and ranges of variables used to evaluate the technical factors of suturing 


























Short grip Long grip 
No inclination Inchnation No inclination Inclination 
No No No No 
Variables adjustment Adjustment adjustment Adjustment adjustment Adjustment adjustment Adjustment 
Deviated distance 26116 13408 1541-1 09+08 29417 1-4+41+1 2:24 1-4 13+11 
(mm) 05-71 00-32 00-51 0 0-3-6 00-8 0 00-4 5 0-0-5 0 0-0-5 5 
Maximum torque (F) 0784-042 0854-038 046+0 26 060+031 1084032 100+0 34 0954-035 0704-030 
(kg cm) 015-2:00 015-170 0-10-0 90 010-130 050-1:80 0 45-1-90 0-40-2-70 015-175 
Maximum dF/dt 2690132 2694115 1-98+1 21 2493125 4204153 3-88+1 36 340+135 3-23 + 1-28 
(kg cm s!) 075-625 0 75-5 25 050-6 50 0 50-5 50 1 75-8-25 2-00-8-00 1-75-6-75 1 00-6 25 
Integral of F .(IF) 039 4- 0 29 064-- 0-45 021+013 048+045 040+014 059+025 040+023 040+015 
(kg cm s) 010-1:15 015-2 40 005-0 65 0-05—2-20 015-0-80 0 25-1 80 015-150 015-0 70 
IF/Time 159-78 17075 100+40 1164-58 1984-61 200 + 65 193+ 76 136443 
(g cm) 58-333 54-354 34-203 21-256 91-325 90-407 74-469 67-280 
Time 23107 364t12 20406 37418 20404 3:008 234406 29-407 
(s) 1-1-3 6 22-76 1 1-3-3 14-86 14-32 137-12 1 0-3-6 20-5-0 
Means with s d. and ranges (minimum to maximum) of 60 suturings (10 each by 6 surgeons) 
Table 2 Effect of the technical factors of suturing on quantifiable variables 
Variables 
Distance Maximum Maximum Integral of 
Factors deviated torque (F) dF/dt F (IF) IF/T Time (T) 
Position of needle holder Yes Yes Yes No Yes Yes 
(0 001) (0 000) (0 000) (0 346) (0-000) (0 000) 
Inclination Yes Yes Yes Yes Yes No 
(0-000) (0 000) (0-000) (0 000) (0 000) (0 322) 
Adjustment Yes No No Yes Yes Yes 
(0 000) (0 525) (0932) (0 000) (0 048) (0 000) 
Variation among surgeons Yes Yes Yes Yes Yes Yes 
(0 000) (0 000) (0 000) (0 000) (0 000) (0 000) 





Effect on the variables was assessed by a four-way ANOVA with replication of 60 (10 suturings each by 6 surgeons), P values are given in parentheses 


greater precision, regardless of adjustment, compared with the 
long grip when the urethane was inclined (Figure 2), and the 
max. F, dF/dt and IF/T also were less with the short grip 
(Figures 3-6). IF was less only in the setting with inclination and 
without adjustment. T was shorter with the long grip in all the 
settings except those with 1nclination and without adjustment. 
Thus, generally, the short grip enhanced accuracy and reduced 
the force produced. 

Inclination reduced the maximum F in all the settings, and 
also reduced the distance deviated, max. dF/dt, IF and IF/T in 
all but one. Thus, inclination helped to improve the suturing. 

Adjustment ofthe needle exit shortened the distance deviated 
in all settings but increased IF in all but one; T was prolonged in 
all settings. The effect of adjustment on maximum F, dF/dt and 
IF/T was not consistent. Thus, adjustment enhanced accuracy. 

Individual differences between surgeons in the deviated 
distance were significant 1n all but one setting, and affected all 
thesettings of all the variables relating to force. T also differed in 
all settings but one. Thus, the surgeons used quite different 
techniques for suturing. 

Suturing without adjustment overshot and undershot the 
designated exit in 49 and 8 out of 60 suturings (82 per cent and 
13 per cent) using the short grip, and in 48 (80 per cent) and 7 
(12 per cent) with the long grip when the tissue simulant was not 
inclined at the needle entrance; however, overshoot was reduced 
to 41 (68 per cent) and 40 (67 per cent), respectively, when the 
tissue simulant was inclined. Undershooting occurred in 8 and 
15 suturings. In total, there were 97 instances of overshot 
suturing in the flat simulant and 81 in the slanted simulant, a 
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significant difference (P — 0-03). Thus, the suturing tended to 
overshoot but inclination of the tissue reduced this tendency. 


Discussion 

In practice it is not uncommon for a needle to miss an intended 
exit site. Occasionally the tissue being sutured is heavily 
distorted or even torn by the needle's movements. Nevertheless, 
a detailed description of an ideal technique for suturing, to our 
knowledge, has never been offered in surgery—n fact, its clinical 
Importance has not even been documented. However, the 
author believes that no surgeon will deny the Importance of 
good suturing technique. In the present study the ideal result 
was assumed to be precisely placed sutures producing minimal 
distortions of, or trauma to, the tissue. To assess the accuracy of 
suture placement, the distance between the actual] needle exit 
site and the designated exit site was measured, and the distortion 
was expressed as the force working on the needle holder. In 
previous studies suture placement has been shown to be less 
precise than many surgeons expected! ?. The present study is 
the first to have measured the forces involved in suture 
placement; further investigations are necessary before a 
complete analysis can be presented. For instance, the tolerances 
which allow suturing ofthe different organs in their normal state 
and in different stages of inflammation without traumatic injury 
need to be determined. The forces at work on the tissue, not on 
the needle holder as measured in the present study, should be 
measured. The forces produced while pulling a needle out of the 
tissue should also be determined. Some surgeons distort the 
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Figure 2 Deviation distances The effect (determinacy) of the four 
factors on accuracy of suturing was evaluated by a four-way ANOVA, 
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wavering, surgeon) and the difference between two 
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Figure 3 Maximum torques (F) e, @. as m Figure 2 
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Figure 4 Maximum derivatives of torques (dF/dt). e, e. as in Figure 2 
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Better suturing: S. Seki 
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Figure 6 Integrals of torques per time (IF/T) e, e. as in Figure 2 


tissue more severely when releasing a needle from a holder than 
when suturing the tissue. However, the results of this study are 
sufficient to make surgeons aware that careless technique 
inadvertently produces forces which are capable of causing 
serious injury to the tissues. 

Although adjustment of the needle's exit site within the tissue 
to achieve precision in suture placement is a common technique, 
it injures the tissue. In critical sutures, in a vessel wall for 
instance, a needle hole produced by adjusting the needle may 
cause leakage. 

The angle of the tissue at the needle entrance was shown to 
have a marked effect. When the forceps grasps the tissue to 
immobilize it for suturing, it also lifts it, making two entrance 
angles of the needle to the tissue, one for the tissue at the 
entrance and the other for the overall tissue. Then, even if the 
angle at the entrance is steep, there 1s less tendency to drive the 
needle more deeply into the tissue than intended, because the 
entrance angle to the inclined tissue is the sum of the angle of the 
tissue inclination and the entrance angle to the overall tissue. On 
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the other hand, the suture span is proportional to the entrance 
angle to the overall tissue in ideal suturing 1.e. the needle traces 
an arc which has a diameter equal to the needle's curvature. In 
our previous study! where the movement of the needle was free 
to deviate from the arc as a sheet of paper was the tissue 
simulant, 324 out of 462 sutures (70 per cent) overshot the 
designated exit, meaning that the entrance angle was too large. 
In the present study, going off course was restricted because the 
simulant was urethane foam. In the flat simulant 97 out of 120: 
sutures overshot, whereas 81 overshot in the slanted simulant, a 
significant difference (P =0 03). Thus tissue inclination at the 
point of entrance acts to lessen the effect of the large entrance 
angle and, thus, to improve the suturing technique. 

Gripping affects both the force and accuracy of suturing; 
however, a significant 1ncrease in accuracy with the short grip 
occurred only when the simulant was inclined. The short grip 
decreases pronation of the forearm necessary to insert the 
needle. In the setting of the present study the initial position of 
the holder was 205 degrees to the simulant for the long grip 
(5 mm from the end) with an entrance angle of 45 degrees and 
was reduced to 166 degrees for the short grip (15 mm). Thus the 
track ofthe needle was less likely to deviate from the needle's arc 
as the initial position of the needle holder ( < 180 degrees) was 
produced only by pronation of the forearm without involving 
other movements of the wrist and shoulder joints However, 
some surgeons increased the angle of entrance by re-utilizing 
pronation with the short grip, resulting in overshooting. As 
demonstrated in the previous and present studies! ?, surgeons 
prefer to introduce a needle with a larger angle. According to 
the author's observations, in practice experienced surgeons 
unconsciously suppress pronation with the short grip, resulting 
in better suturing, whereas less experienced surgeons re-utilize 
that pronation to 1ncrease the entrance angle. Thus, the way 
that a needle is gripped apparently depends upon the surgeon's 
ability. However, the effect of the large entrance angle is lessened 
by lifting the tissue with forceps as previously discussed; this 
may account for enhanced accuracy achieved with the short grip 
when the simulant was inclined. 

The author has noted that 1n practice each surgeon has a 
different level of technical surgical skill. The present study 
demonstrates how such differences may be quantified as effects 
on the variables measured in this study. These differences are so 
great that some assessment of technical ability should be 
included as a requisite for qualification as a surgeon. 
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Treatment of Crohn's disease in 
relapse with cyclosporin A 


It has been suggested that cyclosporin A might be of some benefit to 
patients with Crohn's disease. The clinical response and side-effects of 
cyclosporin A in Crohn's disease are described in a series of 13 adults. 
The majority of patients had ileal disease and all but one were started on 
an initial oral dose of 15 mg/kg per day. Duration of treatment ranged 
from 3 to 42 weeks. Of the 13 patients, 6 showed a response to therapy; 
the remainder showed no response or deteriorated. The commonest side- 
effect was hyperaesthesia, but one patient developed nephrotoxicity and 
one developed hepatotoxicity. Significant drug malabsorption occurred 
in one case. The side-effects were dose dependent and reversible. 
Cyclosporin A may have a part to play in the treatment of resistant 
Crohn's disease, and in our hands has been associated with a 46 per cent 
response rate; however, the precise role of cyclosporin A in the 
management of Crohn's disease awaits further study. 

Keywords: Crohn's disease, cyclosporin A 


The primary treatment for Crohn's disease is medical, except 
where complications necessitate recourse to surgery. The 
nainstay of medical treatment 1s steroids, with the occasional 
reed for azathioprine. These agents are immunosuppressive, 
and cause a non-specific down-regulation of the immune 
system. Cyclosporin A is a fungal peptide first described by 
Borel!, and is a patent immunosuppressive drug. Its mechanism 
of action 1s not fully understood but it is thought to inhibit the 
release of interleukin-2, which is responsible for the clonal 
expansion and proliferation of antigen-specific T cells 
Cyclosporin A is specific for T lymphocytes which are numerous 
within the pathological lesions of Crohn's disease”. Thus there 1s 
a sound theoretical basis for its use in the management of 
Crohn's disease. 


Patients and methods 


Patients 

Thirteen patients have been studied. Their ages ranged from 18 to 63 
years, and their clinical details are summarized in Table 1. All patients 
had normal renal function, and in each case Crohn's disease was 
confirmed by endoscopy, radiology or biopsy. Active disease was 
determined by a Harvey—Bradshaw index (see below) of > 4, and/or an 
ESR of >25mm/h, haemoglobin <11 g/dl, albumin <35g/1 or 
elevated z, acid glycoprotein levels. Oral prednisolone of less than 
10 mg/day was allowed but discontinued over the first week Written 
consent was obtained from the patient 


Table 1 Details of patients with Crohn's disease treated with cyclosporin A 


Assessment of disease activity and treatment failure 

The Harvey-Bradshaw index has been used to define active disease’, 
but because of shortcomings in this method alone, haematological and 
biochemical criteria were included. Treatment failure was divided into 
three categories (A) failure to control the initial disease activity at the 
outset of the study, (B) worsening parameters of active disease; (C) the 
development of complications requiring surgical intervention Patients 
were reviewed at 2-week intervals for the first 8 weeks, and thereafter at 
6-week intervals 


Results 


Of the 13 patients, 6 have shown some response to treatment 
with cyclosporin A (Table 2): 4 of these 6 have received 
treatment for >6 months, and 2 of these patients remain well 
with no recurrent symptoms, 1 having now remained free of 
recurrent disease for 12 months after cessation of the drug Two 
of the responding patients had late relapses while on 
maintenance therapy: one responded to dose escalation, but the 
other did not and required surgical resection of a small bowel 
stenosis Two further patients responded well to cyclosporin A, 
but had to stop treatment because of pregnancy in one case and 
hepatotoxicity in the other. The remaining seven patients 
showed no response to therapy, or worsened on treatment. 
Three patients were completely non-responsive to therapy 
(treatment failure category A), two patients worsened on 








Patient no Age (years) Sex Disease extent Previous surgery 
1 24 F Terminal ileum, perianal Yes 
2 36 F Small bowel Yes 
3 18 F Small bowel No 
4 53 M Total small bowel, pertanal Yes, but inoperable 
5 37 E Terminal ileum Yes 
6 20 F Terminal ileum, colon No 
7 22 M Small bowel No 
8 31 M Terminal ileum, perianal No 
9 63 F Small bowel No 
10 26 F Terminal ileum, colon Yes x3 
11 37 F Terminal ileum Yes 
12 28 M Terminal ileum, colon Yes 
13 40 M Small bowel, colon Yes 
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Table2 Patent outcome 





Duration of treatment 





Response Patient no. (weeks) Comment 
1 8 Responded, became pregnant 
2 32 Good response 
3 32 Very good response 
Yes 4 38 Good initial response, late failure due to nephrotoxictty 
5 47 Good initia] response, late failure requiring hemicolectomy 
6 3 Good response, hepatotoxicity 
7 4 No response, improved on steroids 
8 2 Worsening symptoms, intra-abdominal abscess 
9 8 No response, improved on steroids 
No 10 4 Worsening on treatment, improved on steroids 
11 4 Worsening on treatment, malabsorbed drug 
12 12 Questionable response, subacute obstruction, required surgery 
13 8 No response, improved on steroids 





Table 3 Causes of failure of treatment of Crohn's disease with 
cyclosporin A 











Patient 
no. Cause of treatment failure 
7 Non-responsive mucosal disease, no stricturing 
8 Intra-abdominal abscess, probably present before study 
9 Non-responsive mucosal disease, hypoprotemaemia 
10 Non-responsive mucosal disease, no stricturing 
11 Non-responsrve mucosal disease, no stricturing 
12 Small bowel stenotic lesion, required surgical resection 
13 Non-responsive mucosal disease, no stricturing 





treatment (category B), and two required surgical intervention 
(category C). 


Causes of treatment failure 


In most cases, the reason why patients failed to respond to 
cyclosporin À or worsened on treatment is not clear. Four of the 
patients had non-responsive mucosal disease with no evidence 
of stricturing; one of these was associated with significant 
hypoproteinaemia. In only three of the cases was there an 
obvious reason for treatment failure: in the first case, the patient 
was found to have extensive intra-abdominal sepsis with abscess 
formation which required surgical treatment, in the second case, 
there was a significant degree of intestinal obstruction which 
required surgical resection. Clearly, neither of these patients 
would have been responsive to any medical treatment and might 
have been more suitable for surgical intervention in the first 
place. In the third case with an identifiable cause for treatment 
failure, the patient never achieved serum cyclosporin A levels 
above 20 ng/ml (probable therapeutic range 150-200 ng/ml by 
radioimmunoassay). Despite the latter, ıt appears unlikely that 
the lack of response in seven cases 1s attributable to drug 
malabsorption as the serum drug levels in this group were higher 
than those in the responding group (Figure 1). 


Indices of activity during therapy 
Changes in haematological and biochemical parameters are 
shown ın Figures 2-4. In the responding patients, the values 
shown are at weeks 0 and 6, but in the non-responders, the final 
values represent those at the time that therapy was discontinued 
(see Table 2 for details). In all the responding patients, both the 
a, acid glycoprotein levels and the Harvey-Bradshaw index fell 
during therapy but no such trend was seen in the non- 
responding group, in which there were higher levels at the end of 
treatment for all patients except two (Figure 2). 

Differences 1n the haemoglobin values were less obvious. The 
responding patients tended to maintain their haemoglobin 
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Figurel Comparison of trough cyclosporin levels in responding (O) and 
non-responding (6) groups. Blood was collected 12h after dose 
administration. —, Median value 


levels, but they fell in all of the non-responders with only one 
exception. As expected, the non-responding patients tended to 
be more anaemic at the end of therapy, than those whose disease 
improved. The ESR fell im the majority of the responding 
patients, and rose in all of the non-responding ones (Figure 3). 
In one case in the responding group the ESR failed to fall, and 
rose to very high levels: this was the patient with hepatotoxicity, 
which may have been the cause of the raised ESR as the Crohn's 
disease was quiescent. The serum albumin levels are shown in 
Figure 4, and were higher in the responding patients at 6 weeks 
compared with the non-responders. At the outset of therapy the 
two groups were comparable, and had no significant differences 
in the median values of any of the above parameters. 

No statistical comparison has been made between the 
responders and non-responders because the two groups would 
be expected to hàve different values for such factors as ESR, 
activity index and haemoglobin level, as these indices were used 
to define response to therapy. 


Adverse effects of treatment 

Hyperaesthesia was the single most common side-effect and was 
seen in 11 of 13 cases (85 per cent). In one of the severe cases, 
nerve conduction studies were normal. One patient developed 
hepatotoxicity after 3 weeks’ therapy (bilirubin 95 umol/l; 
AST 142 units/l; alkaline phosphatase 282 units/l; normal 
ranges 1-7-17, <37, and 30-130 respectively). This occurred in 
association with a toxic serum level of cyclosporn A 
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Figure 2 Changes in Crohn's disease parameters during cyclosporin 
treatment: comparison of a responders, b non-responders 
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Figure 3 Changes in haematological indices during cyclosporin 
treatment: comparison of a responders, b non-responders 
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(950 ng/ml). Serological studies for hepatitis A and B gave 
negative results, as did autoantibody tests. Liver biopsy 
showed a mild mixed cellular infiltrate, with slight prominence 
of Kupffer cells, and mild cholestasis. The appearances were 
thought to be consistent with a drug aetiology. One patient 
developed nephrotoxicity late in the course of treatment, with a 
serum creatinine level of 166 umol/l. Patients in both groups 
had increased serum creatinine levels, as shown in Figure 4, but 
none were outside the normal range for our laboratory. 
Hypertrichosis was seen in three patients (23 per cent), gum 
hypertrophy in one (8percent) and tremor in three 
(23 per cent). All of the adverse effects were dose dependent and 
reversible. 


Discussion 

The use of cyclosporin A to treat Crohn's disease is not new. 
Allison and Pounder reported the first case in 1984*, and a 
subsequent report by Bianchi et al. confirmed the earlier 
observation?. More recently, Allison and Pounder have 
reported a series of eight patients with Crohn's disease, seven of 
whom responded to treatment with the drug. The drug has also 
been used with success in ulcerative colitis". In the present study 
of 13 patients, 6 have shown a clinical response to therapy with 
cyclosporin, a response rate of 46 per cent. Indeed, since the 
drug was withdrawn from the patient with hepatotoxicity, ıt 
might be more accurate to say that the success rate is only 
38 per cent (5 out of 13). It is not clear why only some of the 
patients have responded, as the disease activity was similar in 
the two groups of patients and serum cyclosporin levels were 
slightly higher in the non-responding group. The bioavailability 
of the drug has been very variable in patients with Crohn's 
disease, and serum levels appear to be much lower than those 
achieved with similar doses in renal transplantation. The latter 
problem might be prevented by the early use of intravenous 
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Figure 4 Changes in biochemical indices during cyclosporin treatment: 
comparison of a responders, b non-responders 
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cyclosporin Á, but we have avoided this route because of 
occasional episodes of anaphylaxis that have been reported. The 
side-effects of treatment with cyclosporin À are generally in line 
with those reported in organ transplantation. The commonest 
side-effect is that of nephrotoxicity? and, although it has 
generally been regarded as dose dependent and reversible, there 
have been cases of end-stage renal failure secondary to long- 
term therapy?. In only one of the present cases was there a 
significant rise in serum creatinine during treatment with 
cyclosporin A, but it is interesting to note that the majority of 
patients had a slight rise in serum creatinine after treatment 
started. It may be that these changes are related to altered 
nutrition of the patients, but the clinical course of the patients 
would suggest that it is more likely to be related to a mild degree 
of nephrotoxicity. The occurrence of hepatotoxicity 1s also well 
documented, and occurs in 11-48 per cent of patients! 9712, The 
single case in this series is most likely to be related to cyclo- 
sporin A. It is not clear why the response rate in the 
present study is so much lower than that reported by Allison and 
Pounder. Both studies involved patients with disease of the large 
and small bowel, and have cases of roughly equivalent severity. 
In the National Cooperative Crohn's Disease Study!?, the 
placebo response rate was 40 per cent, while the response to 
steroids was 65 per cent at 6 weeks Reference to such historical 
controls may be misleading However, the high cost and adverse 
effects suggest that cyclosporin À is unlikely to replace steroids 
as the major form of therapy for Crohn's disease. It may have an 
important role as second-line therapy, and its use in 
combination with steroids remains to be determined 
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A protocol for the safe treatment 
of acute lower limb ischaemia with 
intra-arterial streptokinase and 
surgery 


Over a 5-year period 70 patients, presenting with subacute ischaemia of 
the lower limb (more than 12 h), were treated with low-dose intra-arterial 
streptokinase. There were 72 infusions and effective lysis was achieved in 
52 (72 per cent), with an average infusion time of 25 h. A total of 23 
(32 per cent) also underwent percutaneous transluminal angioplasty 
when lysis showed an underlying stenosis, and a further 19 (26 per cent) 
required surgery to remove persistent stenosis, organized thrombus or 
atheromatous debris. Significant bleeding occurred in 4 patients 
(6 per cent) and 13 (18 per cent) underwent amputation. There were five 
deaths (7 per cent), one of which was directly related to the infusion, 
while three were due to myocardial infarction. All of the major 
complications occurred in the early part of the study and both the 
selection of patients and the technique of infusion were modified to 
improve safety. Complementary treatment by percutaneous transluminal 
angioplasty and surgery was used more frequently in the later part of the 
study. The technique is not recommended for the white leg of acute 
ischaemia («12 h), or for lysis of clot in a retroperitoneal Dacron® 
graft, but may be uniquely valuable to demonstrate the cause of subacute 


Correspondence to ischaemia. 


Dr W. J Walker 


Acute ischaemia of the lower limbs 1s associated with a high 
morbidity and mortality in all published series! *. The results of 
surgery were significantly improved by the introduction of 
catheter embolectomy in 1963 but, even with modern surgical 
management, up to one-third of patients face amputation and 
mortality rates in excess of 15 per cent are common 

In 1971 Chesterman et al. reported the use of low-dose intra- 
arteria] streptokinase therapy to clear vessel thrombosis 
following vascular 1njury?, and ın 1972 Dotter et al. described 
the technique in seven patients with arterial occlusions®. Since 
then, the use of catheter embolectomy has become universally 
accepted but intra-arterial streptokinase with its unique 
advantages has not been widely used, probably because of 
technical difficulties in placing the infusion catheter and reports 
of dramatic haemorrhage. 

In 1982 a protocol for the controlled use of intra-arterial 
streptokinase in acute lower lımb ischaemia was agreed between 
a vascular surgeon (A.E.B.G.) and radiologist (W.J.W.) and was 
subsequently modified to improve safety and efficacy’. This 
report presents the results of treatment in 70 patients (72 
infusions), and factors in patient selection and technical 
management which have been found crucial to a successful and 
safe outcome. 


Patients and methods 


All patients presenting acutely with lower Immb ischaemia over a 5-year 
period were jointly assessed by a vascular surgeon and a radiologist for 
possible streptokinase therapy. Twenty-three patients seen within the 
first few hours of an occlusion and showing a ‘white leg’, characteristic of 
initial artenal spasm, were treated by conventional catheter 
embolectomy. Neither these patients nor the 56 patients with subacute 
ischaemia treated with heparin alone, nor those with calf muscle 
necrosis requiring primary amputation, are included here Patients were 
considered for streptokinase therapy regardless of the presumed 
duration of occlusion. They underwent a full diagnostic arteriogram 
from the contralateral groin. In only three cases was an ipsilateral 
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approach used. If the occlusion appeared suitable for infusion, a straight 
5 FG catheter with two side holes, approximately 1 cm from the tip, was 
embedded 1-2cm into the obstructing thrombus, again from the 
contralateral groin Streptokinase (Kabikinase®, KabiVitrum) was 
infused in a dose of 5000—6000 units/h for up to 54 h. A dose of 7000~ 
10000 units was given in six cases early in the series. The patient was 
nursed flat in the intensive care unit. A single-shot arteriogram was 
carried out 6-14 h later, using non-ionic contrast media. If there was a 
clinical deterioration over 6 h, urgent surgery was undertaken. If there 
was a rapid improvement, the catheter was advanced. If there was no 
improvement, assessment was delayed for a maximum of 12-14 h. If a 
stenosis or an occlusion of «6cm was found, immediate balloon 
angioplasty was carried out, usually by an antegrade approach. After 
angioplasty of the stenotic segment, streptokinase was directly 1nfused 
through the angioplasty catheter and saline was given to maintain 
patency of the contralateral catheter. Restoration of pedal pulses did not 
preclude further percutaneous transluminal angioplasty or surgery if 
angiographic evidence of residual stenosis, clot or debris was present 

If no lysis was evident after 12h, surgical exploration and 
thrombectomy were undertaken The contralateral catheter was not 
disturbed durng exploration but was positioned proximal to the 
arteriotomy so that intra-operative and postoperative arteriograms 
could be obtained 

At the end of treatment, a bolus of 1000 units of heparm was given 
through the infusion catheter and the streptokinase discontinued. An 
infusion of 800 units/h of heparin was given, also through the catheter, 
and intravenous heparin cover was continued when arterial catheters 
were removed 4-5 h later After removal, firm digital pressure was 
applied to the puncture site, sufficient to stop bleeding but not to 
occlude the vessel completely 

Where there was effectrve lysis but distal embolization occurred as 
the clot fragmented the infusion was continued to promote further lysis 
of the fragments. Where effective lysis of propagation clot revealed 
persistent filling defects, despite a further 6h infusion, surgical 
exploration was undertaken. These defects were found to be due to 
organized mature thrombus or atheromatous debris. 


Results 


Most patients had extensive thromboses: only 11 had segmental 
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occlusions, and 7 of these were longer than 9 cm. The sites of 
occlusion are shown in Table 1. Using this protocol, 70 patients 
underwent 72 infusions (2 patients had 2 infusions on separate 
occasions for different lesions). The results are given in Tables 2 
and 3. Forty-five of these cases presented with spontaneous 
arterial thrombosis and two following percutaneous 
transluminal angioplasty. There were 11 patients with systemic 
emboli and 7 treated for thrombosis of femoropopliteal grafts. 
Five patients with a thrombosis ofa popliteal aneurysm and two 
who had thrombosis in aortobifemoral grafts were also treated. 

Effective lysis was deemed to have occurred when between 70 
and 100 per cent of the obstructing clot had disappeared and 
this was achieved in 52 patients. The average lysis time was 25 h 
and this did not change between the first 26 patients reported m 
19857 and the second part of the series. Angioplasty and surgery 
were, however, much more frequently employed ın the later part 
of our experience, 3 angioplasties being used in the treatment of 
the first 27 cases, but 20 in the remaining 45. Of the first 26 
patients, only 5 were operated on, but 14 of the next 44 patients 
received surgery. Thirteen patients (18 percent) underwent 
amputation. At least three of these were already committed to 
amputation but, at the time, an attempt at thrombolysis seemed 
Justified, hoping to lower the level of the amputation. 

One patient died as a result of a direct complication of 
treatment when haemorrhagic collapse precipitated aspiration 
of gastric content and subsequent death. There were four other 


Table 1 Site of occlusion 


Site n 





Superficial femoral artery 29 
Popliteal 20 
Femoropopliteal graft 

Thac 


7 
6 
Common femoral 4 
Aortobifemoral graft 2 
Calf vessels 2 
Distal aorta 1 
Brachial 1 


Total 72 





Table 2 Results of thrombolysis, angioplasty and surgery: early and 
total experience 


Result Cases 1-27 All cases 








deaths, none of which was directly attributable to the technique, 
resulting in a mortality of 7 per cent. One patient developed 
haemorrhage into the popliteal fossa and required blood 
transfusion. Two patients suffered distal embolism, one 
developed prolonged ileus, one an allergic reaction, and one a 
minor pericatheter thrombosis. All of these complications 
occurred in the first 27 infusions and have been previously 
reported in detail". We would now regard them as preventable. 
Surgical treatment after streptokinase 1s detailed in Table 4 and 
the final protocol is shown in Figure 1. 


Discussion 


There has been widespread recent controversy about the role of 
low-dose intra-arterial streptokinase in the treatment of acute 
arterial occlusion. Anecdotal reports of success?? have been 
countered by allegations that the technique is both ineffective 
and risky!9-?, While there is definite evidence that 
thrombolysis is dangerous in some situations, for example the 
lysis of clot in a retroperitoneally placed Dacron® (E.I. Dupont 
de Nemour Incorporated) graft!?, much of the controversy has 
arisen because of the wide variation in patient selection and 
infusion techniques. Our experience has shown that the use of 
streptokinase is justified when correct selection and technique 
are used. 


The need to use intra-arterial streptokinase 

Even the most stringent critics of the technique admit that there 
are three situations ın which it may be justified!*. These are 
acutely thrombosed popliteal aneurysms with tibial artery 
thrombosis, thrombosis of an autogenous vein graft, and 
embolization of a cardiac thrombus following acute myocardial 
infarction. The natural history of the ischaemic limb and the 
limited. success of conventional surgery strongly support the 
need for better diagnosis and treatment, and streptokinase may 
help in both. 

Acute occlusion initially produces arterial spasm, clinically 
obvious as a cool white leg!. This situation 1s an indication for 
urgent thrombectomy. After 6-12 h, arterial spasm gives way to 
dilatation and the vessels fill with stagnant blood bounded by a 
thrombogenic intima. This late phenomenon is seen clinically as 
a cold blue leg and is a common presentation, the limb often 
being ischaemic but just viable. Such patients can no longer 
anticipate good results from conventional catheter 
thrombectomy and include those with thrombosis of 


Table 4 Surgery after streptokinase infusion 

















Effective lysis (70—100 %) 16 (59) 52 (72) Procedure ? 

Average lysis time (h) 25 25 E 

Streptokinase and angioplasty 3 (11) 23 (32) Amputation 13 

Streptokinase and surgery + angioplasty 5 (18) 19 (26) Endarteriectomy/surgical angioplasty 10 

Significant bleeding 4 (15) 4 (6) Bypass graft 5 

Amputations 8 (30) 13 (18) Removal of clot or debris 2 

Deaths 2 (7) 5 (7) Sympathectomy 1 
Suture of iliac vein laceration 1 

Patients with lower limb ischaemia, 70, number of infusions (cases), 72, Total 32 

percentages in parentheses 

Table 3 Results of thrombolysis types of occlusion 

Type of occlusion No. of infusions Effective lysis Significant bleeding Amputation 

Thrombosis of artery 45 29 2 7 

Embolus It 8 0 0 

Thrombosis of femoropopliteal graft 7 7 1 4 

Thrombosis of popliteal aneurysm 5 5 0 0 

Thrombosis of aortofemoral graft 2 1 1 2 

Thrombosis after angioplasty 2 2 0 0 

Total 72 52 4 13 
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Protocol for management of the Ischaemic lower limb 


— c RN NNI LEM 


Acute occlusion Subacute or chronic occlusion Chronic occlusion 
(white leg) (blue leg) with infarction 


Arterlogram 


L es, E 


Short occluston Long occlusion Unco-operative patient 


Tembolus Tthrombosis Atheromatous block 
Failure to cannulate 
Fallure to embed catheter 


Heparin Heparin 
Surgery Surgery 


Streptokinase 


Repeat arteriogram 





Lysis 
No lysis 
Lysis shows Lysis in Full lysis Lysis shows Lysis shows Lysis shows 
stenosis blocked No lesion atheromatous embolic clot popliteal Stop infusion 
graft debris aneurysm 










Angioplasty 
Surgery 


Anticoagulate 


Figure 1 Protocol for the management of the ischaemic lower limb 


atheromatous arteries or popliteal aneurysms. Clearance by 
»hysical methods is rarely associated with a satisfactory 
»utcome. Critical evaluation of catheter embolectomy, even for 
relatively acute emboli, shows no cause for complacency. In a 
review of 90 consecutive patients with 121 arterial emboli, 
Kendrick et al. in 1981 noted a mortality rate of 40 per cent and 
in amputation rate of 27 percent when the procedure was 
»xrformed 7-12h after the onset of symptoms’. For patients 
with a later presentation, the results of thrombectomy were even 
worse with an amputation rate of 52 per cent and a mortality 
rate of 48 per cent, 13-48 h after the onset of symptoms. As 
Earnshaw et al. have shown?, even with modern surgical 
treatment, patients with acute peripheral arterial ischaemia 
have only a 70 per cent chance of surviving to leave hospital 
with an intact limb. Improvement 1n these results should be 
possible if propagation clot can be removed and the cause of the 
occlusion shown and treated. Streptokinase offers that chance. 


The safe management of thrombolysis 

Selection of patients. It ıs important to exclude those patients 
with an early presentation of classic embolic occlusion who are 
best treated by urgent thrombectomy, and those with muscle 
necrosis who require primary amputation. There remains a 
large group of patients for whom conventional thrombectomy 
would be too late and, in many of these patients the cause and 
duration of the occlusion is unknown The limb remains just 
viable and, for these patients, there are three options: (1) 
attempted thrombectomy with the prospect ofa poor result and 
high mortality; (2) intra-arterial thrombolysis, if 1t is technically 
feasible and safe; (3) the use of high-dose intravenous heparin, 
which has been shown by Blaisdell et al. to reduce mortality 
without increasing limb loss when compared with 
thrombectomy!. In deciding between these options, it is 
essential to assess both the site of the occlusion and the state of 
the patient. À full diagnostic arteriogram, carried out by 
puncture of the contralateral femoral artery, 1s not merely 
*useful'?, but essential in that decision process. 

If a discrete short segment occlusion 1s revealed with little or 
no propagation clot, suggesting a surgical removable 
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Heparin 
Surgery 


thrombus or embolus, thrombectomy is appropriate. In most 
patients with a subacute presentation, extensive propagation 
clot is likely and, for the treatment of this, streptokinase 1s 
suitable. The treatment requires patience and those patients 
who are unwilling or unable to co-operate must be excluded at 
this stage. 


The infusion catheter. The radiologist must be able to wedge 
the infusion catheter into the obstruction from the contralateral 
groin. This requires expertise but significantly reduces both 
bleeding and instability. In the series reported by Earnshaw et 
al? , of 40 patients in whom infusion was attempted, the catheter 
could not be satisfactorily positioned in 8 and 1t broke or fell out 
in 4; and in the series reported by Pernes et ai.!! , in which the 
ipsilateral femoral approach was used more than twice as 
frequently as the contralateral approach, a high incidence of 
bleeding and catheter-related thrombotic problems was 
reported. In the series reported here, a contralateral approach 
was used in all but three patients. When an ipsilateral antegrade 
approach is made, a high puncture js required, several 
centimetres above the inguinal ligament. At this point the vessel 
lies deeply and a side wall puncture may be unavoidable There 
is also a tendency for the guidewire to enter the profunda femoris 
artery and multiple punctures increase bleeding complications. 
After withdrawal of the catheter, compression 1s less precise 
owing to the depth of the vessel in its supra-inguinal course. 

As infusion may be given over 24—48 h, the catheter should 
be as small as possible to permit strong pericatheter blood flow. 
This reduces the risk of spasm and pericatheter thrombosis 
which is reported in some series to be up to 25 per cent! '. Good 
flow avoids the need for concurrent heparin therapy which 
significantly increases the risk of bleeding. In this series, 
pericatheter thrombosis occurred in only one case. To 
encourage pericatheter flow, it 1s wise to dilate proximal 
stenoses before or at an early stage in the infusion. 


Conduct of the infusion. A satisfactory wedging of the infusion 
catheter 2 cm into the clot is mandatory if the desired high local 
concentration of streptokinase 1s to be achieved and the infusion 
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should not be given íf there is rapid dilution by flow into 
adjacent collaterals. 

Techniques of infusion vary from the continuous infusion, 
reported here, to the use of discrete bolus injections of 2500 units 
every 5 min as first described by Hess et al. in 198215 and 
recently reported by Lammer et al in 198515, While the latter 
technique 1s relatively speedy (1-7 h), the radiologist's time 
commitment is very high when compared with our protocol 
where he ıs needed only for the positioning of the catheter and to 
review progress every 12-14 h. When the 12 h film shows lysis, 
treatment 1s continued and any angioplasty or repositioning of 
the catheter 1s carried out. If there is no lysis at 12 h, or no 
further lysis after a 12 h interval, the infusion should be stopped. 
Angioplasty or reconstruction, if possible, should then be 
carried out as soon as practicable as untreated stenosis or filling 
defects carry at least a 15 per cent risk of rethrombosis at the 
same site. After angioplasty, further streptokinase may be 
required to treat residual distal clot and it can conveniently be 
given through the angioplasty catheter. 


To conform to a strict protocol, streptokinase alone has been 
used. The recent report of van Breda et al. suggests that 
urokinase may become the drug of choice because patients are 
not resistant or allergic to 1t! ^, but ıt seems unlikely that any 
lytic agent 1s clearly superior in reducing the incidence of 
unwanted bleeding because that side-effect 1s a feature of 
potency. Complications are best avoided by attention to the 
details of administration rather than by the minor differences in 
the properties of the agent. The only patient in this series to 
show an allergic reaction was satisfactorily controlled with 
hydrocortisone, although the infusion had to be stopped. 

In the first 27 cases treated, a number of parameters were 
measured to assess the bleeding and clotting profiles! 9:1? during 
infusion. These tests included fibrin titre, thrombin time and 
fibrin degradation product levels, but no change was found to be 
of practical help in predicting haemorrhagic complications. 
There was clinical evidence of systemic fibrinolysis in all of those 
patients in whom the infusion lasted for more than 24 h, even at 
the low dosages used. This tendency increased in severity with 
the length of the infusion and, as occlusions not responding to 
thrombolytic therapy within 12 h were unlikely to do so in 24 h, 
the policy has been for frequent assessment and early 
withdrawal of an ineffective infusion as the most important 
safeguards against bleeding. 


Is treatment by streptokinase sufficient? 


Published reports show widespread variation in the frequency of 
other measures to complete the salvage of the ischaemic limb. 
Angioplasty and surgery are considered as essential 
complementary techniques, but this is not universally 
accepted?. The role of streptokinase in the diagnosis of the cause 
of the ischaemua 1s profitable only if the cause can be treated The 
ability to dissolve propagation clot and show the embolus, 
atheromatous debris, stenosis or aneurysm should be followed 
by immediate angioplasty or surgery to secure more permanent 
benefit. As vascular surgeons have learned, it 1s important that 
an apparently good clinical result should not be accepted 
without angiographic proof of a satisfactory inflow and outflow 
to the affected segment; even the return of pulses to the foot does 
not guarantee stable perfusion if there 1s residual thrombus or 
stenosis, and the dissolution of thrombus which only partially 
obstructs flow is more difficult than where a complete occlusion 
allows pooling of the active drug Incomplete obstruction is best 
treated by surgery; but as experience was gained in this series, 
both surgery and angioplasty were more frequently employed. 
In our first 27 cases, only 3 were treated with angioplasty and 5 
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by surgical thrombectomy and reconstruction, but in the nex 
45, angioplasty was employed in 20 and surgery m 14. 

This study demonstrates that, with strict attention to detail 
thrombolysis is a valuable complementary technique to surger 
and percutaneous transluminal angioplasty in the treatment o 
subacute arterial occlusion. Increasing experience has reduce 
complications and improved the likelihood of accurate 
diagnosis and appropriate treatment of the threatened limb. 
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Amputation for peripheral vascular 


disease: the case for level selection 


One hundred major lower limb amputations were performed for end 
stage peripheral vascular disease over a 15-month period. Selection of 


P. T. McCollum, 
V. A. Spence and 
W. F. Walker 


amputation level was made on the basis of laboratory criteria using skin 
blood flow and infrared thermography data. Eighty-one amputations 
were performed at the below-knee level with six failures. This resulted 


in a final below-knee:above-knee amputation ratio of 3:1. It is clear 
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Advances in vascular surgical techniques and the increase in 
the number of vascular surgical reconstructions have not 
reduced the number of major lower limb amputations over the 
past decade!. Consequently, amputation at the above- and 
below-knee level continues to be a necessary part of the 
management of patients with end stage peripheral vascular 
disease. While the decision to amputate is entirely a clinical 
matter requiring experience and judgement, the selection of the 
optimum level of amputation, which depends upon the healing 
potential of a specific skin flap, often defeats even the most 
trained observer. To ensure primary wound healing, one can opt 
for an above-knee amputation in preference to a below-knee 
procedure and indeed many prefer the near certainty of 
outcome—as reflected by the national statistics!. However, the 
penalty for this conservatism can be measured in terms of both 
patient mortality and morbidity in addition to a less satisfactory 
cosmetic and rehabilitation outcome?. 

In a retrospective review of amputation results obtained 
over a 5-year period, McCollum et al suggested that it should 
be possible to attain a below-knee:above-knee amputation ratio 
of 3:1 in conjunction with a healing rate of 90 per cent or better?. 
We conducted a prospective study to examine the role of skin 
viability assessment using radioisotope clearance, infrared 
thermography, and segmental systolic pressure measurements. 
The objective was to improve the ratio of below-knee:above- 
knee amputations whilst maintaining a reasonable wound 
healing rate. 


Patients and methods 


Over a 15-month period, 100 consecutive patients had limb viability 
studies carried out 1n the vascular laboratory within 24 h of major 
lower limb amputation surgery. All had end stage peripheral vascular 
disease which was either unsuitable for vascular reconstruction (59) or 
which had resulted from a failed bypass procedure (41). Laboratory 
criteria for deciding upon the optimum level of amputation was based 
on circumferential skin blood flow measurements, previously described*. 
Clearance studies were carried out at fixed anatomical points (two 
anteriorly, 10 cm distal to the tibial tuberosity and one posteriorly, 
15 cm distal to the tuberosity. À mean (of three) skin blood flow of 
25ml 100 g^! min“! was taken as the lowest critical level below which 
healing was unlikely to occur. However, 1f an individual skin blood flow 
was «20 ml 100g"! min”! the level of viable tissue was outlined by the 
circumferential thermographic perfusion 1mage which was calibrated by 
spot measurements? A modified below-knee flap can be outlined in 
this way® and was implemented in six patients. The laboratory recom- 
mendation of the optimum level was not always accepted: 1n nine 
patients amputation was performed at the above-knee level on clinical 
grounds alone (either because of knee flexion contracture or because 
of stroke) These patients have been included in the results as they 
represent a problem familiar to all amputating surgeons 
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that there are still many centres in the U K where above-knee amputation 
is the accepted operation, despite the inherent drawbacks to this 
procedure. We recommend that more attention is given to achieving 
higher below-knee amputation rates to improve the chances of amputee 
mobility and therefore quality of life. 

Keywords: Amputation, skin blood flow, thermography 


All amputations were performed by the orthopaedic team using 
standard techniques. Below-knee amputation stumps were encased in 
plaster of Pans and early mobilization (using a pneumatic walking aid) 
and limb fitting was instituted after transfer to the hmb fitting 
centre—generally within 1 week of operation. Wounds were inspected 
1 week after the operation. Patients were followed up postoperatively 
and healing was deemed to have occurred if the wound was sound 1 
month after operation—thus enabling final prosthetic fitting to be 
carried out. 

Results were analysed using the Mann-Whitney U (two-tail) test 
for non-parametric data. 


Results 


There were 19 above-knee amputations and 81 below-knee 
amputations. Only 10 of the 19 above-knee amputations were 
recommended on laboratory criteria, the remainder being 
performed because of co-existent medical problems (stroke and 
flexion contractures). The mean patient age was 76 years for 
above-knee amputees and 72 years for below-knee amputees 
(P=ns.). In all, 41 patients had previous reconstructive 
surgery performed within Tayside region which ultimately 
failed, but this did not influence the outcome of healing. 

All 19 above-knee amputees healed at this level although 1 
required a further revision. There were six failures in the 
below-knee group while a further five required a wedge resection 
before achieving healing and nine stumps had delayed primary 
healing. All skewed flaps healed at the below-knee level. 

Mean skin blood flow measurements for diabetics and 
non-diabetics are shown in Table 1. Mean systolic pressure 
measurements are shown in Table 2. Mean skin blood flow for 
below-knee amputation failures was 7-3 x 3-1 ml 100 g `! min !. 
There were 45 diabetics (45 per cent) including those patients 


` 


Table 1 Mean below-knee skin blood flow m aboue- and below-knee 
amputation groups 





Below-knee skin blood flow 
(ml 100 g^! min!) 





Diabetics n  Non-diabetics n 





Above-knee 
Recommended (n= 10) 101:3 3 1309 7 
Not recommended (n=9) 851-76 2 6543-9 7 
Below-knee (n—81) 96+52* 40 84+33* 41 


The values are mean+s.d. * P< 0.001: Mann-Whitney U test (two- 
tail), below-knee versus above-knee (recommended) 
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Table2 Segmental systolic pressure measurements ın above- and 
below-knee amputation patients 


Systolic pressure (mmHg) 








Thigh Calf Ankle Ankle/arm 
Above-knee 
Recommended 68 +22 17+15 15-16 0114014 
(n= 10) 
Not recommended 102+47 57426 49432 0:31 +028 
(n9) 
Below-knee 130+68* 101+56* 81+55* 052+033* 
Diabetic (n=40) 
Non-diabetic 106+48* 58+27* 45+22* 0-29+0:14* 


(n=41) 


The values are mean ts d * P «0001: Mann-Whitney U test (two-tail), 


below-knee versus above-knee (recommended) 


who had impaired glucose tolerance (fasting blood sugar 
25-7 «1-0 mmol 17!). There were an equal number of diabetics 
and non-diabetics in the below-knee group (Table 1) but only 
5 of 19 above-knee amputees were diabetic. There was no 
significant difference in healing rates between diabetics and 
non-diabetics 


Discussion 

The advantages of the below-knee amputation over the 
above-knee procedure are well documented and described else- 
where?! but below-knee amputation effectively results in a greatly 
improved chance of mobility in conjunction with an improved 
morbidity and reduction in patient cost. The mobility rate for 
below-knee amputations in this unit 1s about 90 per cent?. 
Despite these obvious benefits, the relative number of above- 
knee to below-knee amputations in England and Wales has 
not decreased since the early 1970s, when the long posterior 
skin flap, popularized by Romano and Burgess?, became widely 
accepted as the technique of choice for below-knee amputations. 
In fact, 1t is obvious that there are still more above- than 
below-knee amputations being performed in many areas of the 
UK! A preference for the above-knee amputation cannot be 
Justified on the grounds that the below-knee amputation fails 
to heal because it 1s evident from other studies that this is 
simply not true!?!!, Not every surgeon has access to the 
(relatively) sophisticated assessment techniques described here, 
but a thigh systolic pressure measurement alone might ensure a 
much greater successful below-knee amputation rate ifa value of 
50 mmHg was used as the lower critical limit! ?:!?, Extrapolating 
data from the Hospital Inpatient Enquiry!, ıt is conceivable 
that up to 1000 above-knee amputations per year could have 
been performed at the below-knee level. 

The problem of amputation level selection is not new and 
a wide variety of different methods have been applied to the 
prediction of the most distal level of healing attainable. This 
has béen prompted by the poor correlation of wound healing 
with clinical signs and symptoms of tissue viability'*. Amongst 
the more popular methodologies currently in use are Doppler 
pressure measurements!5, transcutaneous oxygen measure- 
ments!6, fluorescein angiography!’, infrared thermography!? 
and radioisotope clearance!?. 

Barnes et al.'* suggested that an ankle pressure of 
>70 mmHg was consistent with healing in a below-knee 
amputation but this level does not even fit the criteria for critical 
ischaemia!?, If this ankle pressure criterion was applied to the 
present study, then 43 patients would have had an unnecessary 
above-knee amputation Dean et al.!? and Holstein and 
Lassen!? showed that healing could be expected where the thigh 
pressure was 250 mmHg, a finding confirmed by our data, 
although five patients ın our study achieved healing with a 
pressure value below this. This may reflect patency of the 
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profunda femoris artery which is likely to be important for 
healing in the presence of invariable superficial femoral artery 
occlusion. 

The validity of the radioisotope clearance technique has 
been demonstrated by Malone et ali? who described the 
selection of amputation level using xenon-133 We have 
preferred [125T] iodoantipyrine which has a linear washout and 
1s unaffected by lipid affinity?°. The relationship between skin 
blood flow value and thermography is good in the ischaemic 
lower leg21, and it is significant that there was a prediction 
disagreement in only 1 of the 100 cases presented here In this 
patient, skin blood flow suggested healing but thermography 
did not and the resulting below-knee amputation actually failed 
to heal. 

While the methods used here have been developed to reduce 
below-knee amputation failures to a minimum, there were six 
below-knee failures. The causes of these failures included two 
severe stump infections and two stumps with ischaemia. A 
further two failures resulted from poor operative technique, 
where excess skin tension was applied to compensate for skin 
flaps which were too short 

The present results have been achieved by a regional and 
team approach to the management of the amputation patient, 
beginning with the initial assessment and continuing through 
operation into the immediate and later postoperative phases. 
While this system may encourage a more aggressive approach 
to the rehabilitation of the amputee®, the absence of such a 
system should not preclude the majority of amputations being 
performed at the below-knee level. There 1s sufficient evidence 
to suggest that the centralization of amputation services with 
rehabilitation facilities will greatly improve patient morbidity??, 
but it 1s probably economically unrealistic to expect this 
throughout the UK. 

The number of major amputations being performed continues 
to increase??, and the relatively high number of above-knee 
amputations, currently being performed, must be condemned. 
We feel that the adoption of adequate pre-amputation level 
assessment would result in a marked improvement in below- 
knee amputation rates, with a consequent increase in patient 
mobility and independence. 
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"he use of sealed envelope-type suction drains is widespread 
rut controversial!. A common method for securing the drain 
o skin is to use a 'sandal strap' style of ties for a short distance 
long the tubing. Although increased friction can be obtained 
vith braided suture material, the knots may slip resulting in 
ram displacement. 

The method described here involves passing the drain suture 
hrough skin, a terminal drain hole and back through skin 
gain, where even a loose knot may be thrown (Figure 1). 
‘urthermore, monofilament material may be used to reduce 
issue reaction. This technique provides complete comfort to 
he patient, the drain cannot slip through any knots, but the 
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Figure 1 Suction drain secured ın situ 


nursing staff must be shown where the anchorage suture lies 
before removal. 
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Since Dotter et al. described low-dose intra-arterial 


Local thrombolytic therapy of 
acute peripheral arterial ischaemia 
with tissue plasminogen activator: 
a dose-ranging study 


Low-dose streptokinase has been established as an alternative to surgery 
in selected patients with acute peripheral arterial ischaemia. Tissue 
plasminogen activator (t-PA) is responsible for normal plasma 
fibrinolytic activity and has recently become available for clinical use 
owing to recombinant DNA technology. It has the theoretical advantage 
of fibrin specificity, which may result in enhanced thrombolytic effects. 
with greater safety. Twenty-three patients with recent lower limb arteria! 
occlusions received t-PA over a tenfold range of concentrations and five 
patients received low-dose streptokinase. One month after treatment with 
t-PA or streptokinase 19 (68 per cent) patients had limb salvage, five 
(18 per cent) had required amputations and four (14 per cent) had died. 
Systemic fibrinolytic effects were variable but basically dose related. 
Haemorrhage occurred most frequently at the highest t-PA 
concentration and was major in four (17 per cent) cases, including a fata? 
stroke. Plasma fibrinogen concentration fell below I2g1 l in five 
(22 per cent) patients who received t-P A and was found to be a significant 
risk factor for haemorrhage. t-P A was an effective thrombolytic agent at 
all concentrations studied. The dose currently used in clinical studies at 
this institution is 0-5 mg h ! . 

Keywords: Arterial thrombo-embolism, fibrinolysis, tissue plasminogen activator, streptokinase 


the doses used (005-01 mgkg !h' ^!) produced significant 


streptokinase perfusion for peripheral arterial occlusions! the 
technique has become widely used as an alternative to surgery in 
selected patients? ?. However, reperfusion with streptokinase is 
relatively slow, often taking several days’, so that peripheral 
blood flow in patients with severe ischaemia including 
neurosensory loss may not improve in time to prevent 
irreversible muscle necrosis. The formation of anti- 
streptococcal antibodies also precludes further use of the drug in 
the same patient for many months. 

Tissue plasminogen activator (t-PA) 1s produced by normal 
vascular endothelium and ıs responsible for the maintenance of 
plasma fibrinolytic activity. It has recently become available 1n 
sufficient quantities for clinical use owing to recombinant DNA 
technology$. It has a theoretical advantage of an affinity for 
fibrin, which may make it an effective thrombolytic agent, yet 
safer than streptokinase or urokinase. In animal experiments 
t-PA has been shown to be an effective lytic agent in both 
venous and arterial thromboses without producing systemic 
fibrinolysis^?. Animal dosimetry studies have established that 
concentrations 50 times higher than those in normal plasma 
were necessary for therapeutic clot lysis?. 

Most t-PA infusions have been given intravenously over 
short periods, and in early volunteer studies there was little 
effect on plasma fibrinogen if the duration of treatment was only 
90 min!?. Clinical studies of 90min infusions have yielded 
satisfactory results in patients with acute myocardial 
infarction!! and pulmonary embolism!?. Infusion of t-PA in 
volunteers for longer than 90min was found to produce a 
steady state of fibrinolytic activation with only limited 
fibrinogenolysis!? t-PA has also been given by the intra-arterial 
route to patients with acute peripheral arterial occlusions, but 
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fibrinogenolysis in up to 40 per cent! 

Reports of t-PA infusions for longer than 90 min are rare and 
therefore 1n the present study patients with acute peripheral 
arterial occlusions have been treated over a tenfold range of 
doses to try to determine the concentration of t-PÀ which would 
produce therapeutic clot lysis with the minimum of 
fibrinogenolysis The clinical and haematological effects of t-PA 
at each dose were recorded and compared. À small group of 
patients who received low-dose intra-arterial streptokinase in 
the manner previously described by Dotter et al! were also 
included ın the study for comparison. 


Patients and methods 


Patients 


Twenty-eight patients were studied. All had limb-threatening peri- 
pheral arterial ischaemia of « 1 month's duration. Thrombolysis was 
undertaken in these particular patients because they were regarded as 
being unlikely to have a good outcome from conventional surgical 
treatment because of advanced age, infirmity or the absence of good 
distal run-off on arteriography There were 23 men and 5 women 
with a median age of 65 5 years (42-83 years). Twenty-one (75 per cent) 
patients had suffered a recent arterial thrombosis, three (11 per cent) an 
arterial embolus, three (11 percent) a graft thrombosis and one 
(4 per cent) a thrombosis after angioplasty. The median duration of 
ischaemic symptoms was 7:5 days (1-28 days) and the occlusion was 
situated in the iliac artery in 11 patients, the femoral artery in 15 patients 
and the popliteal artery in 2 patients The median length of the arterial 
occlusion at arteriography was 22 cm (from 5 cm to > 30 cm). Fourteen 
(50 per cent) patients had occlusions > 25 cm ın length. One patient 
complained of severe claudication, but the remainder all had ischaemic 
pain at rest. Five (18 per cent) patients had severe tschaemia with a 
neurosensory loss at the start of treatment and four (14 per cent) had 
distal skin necrosis Median Doppler ankle brachial systolic pressure 
index before treatment was 0 3 (0-0 61) Seven (25 per cent) patients had 
no audible pedal blood flow using Doppler flowmetry. No patient was 
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Patients (n = 23) 





Haemorrhage (n = 1) Thrombosis other limb (n =1) 


' 


Limb salvage Limb salvage 


Completed treatment (n= 21,918) 


"ul is 


Zomplete lysis (n - 18) No lysis (n7 3) 


Limb salvage (n- 15) Limb salvage (n = 0) 


* * 


Amputation (n = 1) 


Amputation (n 7 2) 
(early rethrombosis) 


+ 
+ 


Death (n= 2) 
(stroke, mesenteric 
vascular occlusion) 


Death (n=1) 
(pneumonia) 


Overall: limb salvage, n=17,74%; amputation, n=3,13%; 
death n=3,13% 


Figure | Results of local tissue plasminogen activator perfusion in acute 
peripheral arterial ischaemia 


:xcluded from the study, although patients at high risk of bleeding 
'omplications or who had suffered a stroke in the previous 2 months 
vould not have been suitable 


‘ntra-arterial thrombolytic therapy 


All patients received local infusions of thrombolytic agents through a 
'atheter situated at the level of the arterial occlusion. The arterial 
catheter was inserted at the time of diagnostic arteriography and the tip 
:mbedded in the arterial occlusion. The patients then returned to the 
surgical ward where the infusion of thrombolytic agent was commenced 
ising a syringe pump. The following regimens were used: t-PA 


M$mgh ' (five patients); t-PA 1 mgh ' (seven patients); t-PA 
ky5mgh ' (six patients); t-PA 025 mgh ' (five patients) and 
‘treptokinase 5000 units h^ ' mixed with heparin 250 unitsh ' (five 
yalients) 


Regular clinical examination was performed during treatment but 
he mainstay of assessment was arteriography performed via the arterial 
:atheter 4 h after the start of the infusion and every 12 h thereafter, using 
»ortable X-ray equipment. The infusion continued until there was a 
:linical improvement, with vessel patency restored on arteriography 
[here was usually improvement with each successive arteriogram and, if 
1one occurred between two 12-hourly films, the infusion was stopped 
After recanalization, if a residual arterial stenosis was identified, the 
yatient returned to the X-ray department where transluminal 
ingioplasty was performed, usually before the catheter was removed 
After successful lysis the patients received anticoagulant treatment with 
1eparin and after 5 days were randomized either to long-term warfarin 
yr antiplatelet therapy with aspirin 300 mg day ' and dipyridamole 
100 mg t.d.s., as part of a further study 


Yaematological investigations and laboratory methods 


Che following fibrinolytic parameters were measured before. during and 
ifter treatment: thrombin clotting time, fibrinogen, fibrin degradation 
»roducts, plasminogen and z;-antiplasmin levels and euglobin lysis 
imes. 

Thrombin clotting time. plasminogen and x,-antiplasmin levels were 
‘stimated on venous samples collected in 1/10 volume of 3-8 per cent 
risodium citrate dihydrate, taken to the laboratory immediately after 
ampling. Platelet-poor plasma was obtained by centrifuging the 
titrated samples at 1500g for 10 min and either tested immediately or 
rozen at —50° for analysis later in batches. Plasminogen and 
1,-antiplasmin assays were performed using a synthetic chromogenic 
substrate (S2251, KabiVitrum, Stockholm, Sweden)! *:'*. Fibrinogen 
was measured on venous samples transferred into 1/10 volume of 
V8 percent trisodium citrate dihydrate with 10 percent Trasylol 
Bayer, UK Ltd., Newbury, UK) and stored as above. Samples were 
analysed later in barches by the method of von Clauss! 7, Euglobulin 
ysis times were estimated by the method of Buckell'*. Fibrin 
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degradation product assays were carried out on 2 ml venous samples 
using a latex agglutination kit (Baxter Health Care, Miami, USA) 


Analysis 

Arteriography was performed in the few days after thrombolysis was 
completed and the films compared with pretreatment arteriograms 
Clinical examination of pulses and Doppler ankle systolic pressure 
measurements were contrasted with pretreatment values. Initial lysis 
was recorded as complete if there was angiographic recanalization with 
re-appearance of pulses distal to the occlusion. After 30 days, or at 
hospital discharge if this was sooner, a functional assessment was made 
either limb salvage, amputation or death. The haematological results of 
each agent at the various doses were compared graphically. The clinical 
and haematological results were compared by 7? analysis 


Results 


Clinical results 


The median duration of infusion required to achieve reperfusion 
was 22 hin t-PA patients and 28 h in the streptokinase patients. 
In the t-PA group, two patients failed to complete a course of 
thrombolysis: in one the infusion was terminated because of 
bleeding and in the other an acute thrombosis of an 
aortobifemoral graft occurred in the opposite unaffected limb 
necessitating urgent surgery (Figure 1). 

The infusions resulted in complete lysis with re-appearance 
of the pulses distal to the arterial occlusion in 18 (78 per cent) 
patients treated with t-PA and 2 (40 per cent) of the patients 
treated with streptokinase (Figure 2). In this group, the median 
ankle:brachial systolic pressure index improved from 0-35 
(0-0-61) to 0-89 (0-5-1-08) (Mann-Whitney U test, U=6°5, 
P — 0-001). Successful thrombolysis was not dose related and 
occurred at all concentrations of t-PA (Table /). After lysis a 
residual arterial stenosis was identified and dilated by 
percutaneous angioplasty on 12 occasions. Limb salvage was 
achieved in only two of eight patients in whom thrombolysis 
was unsuccessful: one after graft thrombectomy and the other 
after surgical sympathectomy. One month later, limb salvage in 
the whole group had been achieved in 19 (68 per cent) patients, 5 
(18 per cent) had required amputations and 4 (14 per cent) had 
died. 

Only one of the four deaths was attributable to the 
haemorrhagic effects of thrombolysis. A 75-year-old man 





Figure2 a Popliteal artery occlusion (14 days old) causing rest pain in an 
elderly arteriopath with a history of previous vascular surgery (femoral 
crossover graft); b arteriogram taken during tissue plasminogen activator 
infusion before the catheter was removed demonstrating recanalization of 
the occluded arterial segment 
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Table 1 Results and complications of intra-arterial thrombolytic therapy with tissue plasminogen activator and low-dose streptokinase 





Tissue plasminogen activator (mg h `!) 


Outcome/complications 0-25 05 

Total š 

Complete lysis 4 

Limb salvage 4 

Amputation J 
0 
0 
l 


=— d» p is 


Death 


Major haemorrhage 
Minor haemorrhage 





*Percentages are given in parentheses 


developed a dense hemiplegia 30 min after t-PA therapy at 
2-5mgh''. He subsequently died and post mortem revealed 
two areas of intracerebral haemorrhage. One of the other 
patients died from acute massive intestinal ischaemia 48 h after 
thrombolysis (on heparin) and another from broncho- 
pneumonia after failed thrombolysis before amputation could 
be performed. The death after streptokinase therapy was due to 
the extension of a femoral thrombosis to involve the aorta, again 
while receiving heparin. 

Haemorrhagic complications occurred in eight (29 per cent) 
patients, usually at the site of arterial catheter puncture. Major 
haemorrhage requiring blood transfusion and minor groin 
haematomata occurred on four occasions each. The patient who 
had thrombosis of the functioning limb of an aortobifemoral 
graft during t-PA infusion at 05 mg h^! developed a severe 
bleeding diathesis during graft thrombectomy which required 
cryoprecipitate and tranexamic acid for control of the bleeding. 
Haemorrhage seemed to be related to the dose of t-PA, being 
most frequent at 25mgh'^! which was the highest 
concentration infused. All but one of the major complications 
occurred with this dose (Table 1). 

Other complications of treatment included pericatheter 
thrombosis (one case) and distal embolization of fragments of 
lysing thrombus with deterioration of the limb (two cases); all 
resolved with continued infusion. The patient with a severe 
bleeding diathesis developed acute renal tubular necrosis and 
required peritoneal dialysis. 

The main factor influencing outcome was the severity of 
ischaemia on presentation. Only one of the five patients with 
neurosensory loss had the limb saved, compared with 18 of the 
23 with ischaemic rest pain alone (y^ = 6:1, P= 0-01). Similarly, 
five of the seven patients with no systolic ankle blood flow failed 
to achieve limb salvage, compared with four of the twenty-one 
patients in whom ankle blood flow was detectable (y^ «644, 
P001). 


Haematological results 

The systemic fibrinolytic effects of t-PA were very variable, 
although broadly they reflected the concentration of t-PA 
infused (Figure 3). Plasma fibrinogen fell below 1-2 g/l in five 
(22 per cent) t-PA patients and two (40 per cent) streptokinase 
patients. Six of the eight bleeding complications occurred when 
plasma fibrinogen was <1-2 g/l and this represented a major 
risk factor for haemorrhage (y? = 14-4, P=0-0004). There did 
not appear to be much difference between the fibrinogenolytic 
effects of t-PA and low-dose streptokinase. 

Plasma fibrin degradation products were elevated in most of 
the t-PA patients, generally to greater concentrations than with 
low-dose streptokinase. This probably reflected the speed of 
thrombolysis with t-PA. Plasma fibrin degradation products 
>320 mg/l occurred in 15 (65 per cent) of the t-PA patients 
compared with only one (20 per cent) streptokinase patient 
(x) =3-5, P= 0-06). 

The effects of both t-PA and streptokinase on the thrombin 
clotting time and euglobulin lysis time were similar, showing a 
marked early systemic effect which lasted throughout the 
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Figure 3 Comparison of the systemic effects produced by intra-arterial 
tissue plasminogen activator (0-25-25mgh !) and streptokinase’ 
(5000 units/h). Median values are shown jor fibrinogen, fibrin 
degradation products, and plasminogen. Doses of tissue plasminoger 
activator: ©, 25mgh^'; €. /FOmgh '; Wi. OSmgh"! and D. 
0:23 mg h^ !. —, Streptokinase 
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infusions. There was, however, a relativesparing of plasminogen 
and, to a lesser extent, of a,-antiplasmin with t-PA when 
compared with low-dose streptokinase. 


Discussion 

In many thrombotic conditions the concept of lysing fresh clots 
in situ is attractive and there is a possibility that t-PA may bea 
major advance over current first-generation thrombolytic 
agents such as streptokinase and urokinase. Although the 
clinical use of t-PA has become widespread in a short space of 
time, data on the optimum dose schedules remain sparse, 
especially for infusions of >90 min duration. Thrombolysis has 
been accepted as a primary method of treatment 1n arterial 
thrombotic conditions such as acute myocardial infarction and 
pulmonary embolism, and the possible benefits of t-PA are 
currently being evaluated in these conditions!!!?. A 
randomized trial comparing intravenous t-PA and 
streptokinase in acute myocardial infarction has confirmed the 
superiority of t-PA with a reperfusion rate of 66 per cent; 
however, haemorrhagic complications were more common than 
expected!?, 

In peripheral arterial ischaemia, surgeons have been 
reluctant to accept a role for thrombolytic therapy, although 
several large studies have documented excellent results in 
selected patients! ?. In an investigation at this institution low- 
dose intra-arterial streptokinase was shown to be an effective 
thrombolytic agent in patients not suitable for surgical 
treatment and a reperfusion rate of 69 per cent was achieved?°. 
t-PA has been used previously in a study of 33 patients with 
peripheral arterial occlusions with an initial lysis rate of 
97 per cent!*. In the present study, weight-adjusted doses of t- 
PÀ were not used, to try to simplify the thrombolytic regimen. 
The concentrations infused ranged from about one-half to one- 
twentieth of those used in the reported series. The aim was to 
determine whether small doses of t-PA, equivalent to the low 
dose of streptokinase used in the Dotter regimen!, could 
produce consistent lysis with a minimum of systemic effects and 
complications. 

Lysis of the arterial occlusions occurred with all 
concentrations of t-PA infused and the median time taken for 
reperfusion (22h) was a significant improvement on the 
previous times recorded at this institution (median 38 h)? and 
elsewhere (up to 120 h)? using low-dose streptokinase. In the 
study by Graor et al., using a higher concentration of t-PA, it 
was never necessary to continue the infusion for more than 
6 h!^. The speed of lysis appeared to be dose related and, in 
future, higher concentrations might be used to achieve lysis 1n 
urgent situations where ischaemia was severe The alternative 
may be to exclude patients with severe ischaemia from 
thrombolysis as this study has confirmed that they are not good 
candidates for treatment. 

Although the systemic fibrinolytic effects of t-PA were 
broadly dose related, there was considerable variation, the 
reason for which is not yet known. Complications occurred 
fairly frequently, although all but one of the major ones 
occurred at a t-PA concentration of 2-5 mg h^ !, the highest 
infusion rate. Although a systemic lytic state is not necessary for 
successful reperfusion, it has been shown to be a risk factor for 
haemorrhagic complications. A fibrinogen concentration of 
1:2 g 17+, measured by the technique of von Clauss!7, has been 
confirmed as a risk factor and the dose of t-PA should probably 
be reduced if this level is reached. 

The fibrinogenolytic effects of t-PA and streptokinase were 
comparable. A plasma fibrinogen concentration «12gl^! 
occurred in 22 per cent of the t-PA patients, a number similar to 
that previously recorded using streptokinase”°. Although there 
was a relative sparing of plasminogen and «;-antiplasmin, an 
excess of fibrin degradation products was produced. Detailed 
examination of these products using monoclonal antibody 
techniques might provide information as to their source, but an 
excess of cross-linked fibrin degradation products has already 
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been reported with t-PA therapy?!. High concentrations of 
fibrin degradation products may increase the risk of bleeding 
due to their anticoagulant effect, although in this study excess 
fibrin degradation products did not correlate with the bleeding 
risk as well as a reduced plasma fibrinogen concentration. 

Insummary, t-PA has been found to be a useful thrombolytic 
agent over a wide range of concentrations in peripheral arterial 
ischaemia. Although the numbers 1n this study were small, 
complications occurred mostly at a concentration of 
2-5 mg h^ !, and currently the dose of t-PA used in clinical 
situations at this institution is 0-5 mg h^ !. Although the exact 
role of intra-arterial thrombolysis is uncertain, it has been 
shown to be effective in acute peripheral arterial ischaemia. t-PA 
has been shown to be a suitable agent but, if it is going to replace 
first-generation drugs such as streptokinase and urokinase, 
randomized trials will be required to prove that its clinical 
effects are superior. 
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Infection of an aortic stump 1s a potentially devastating 
complication which requires removal of the graft. Two major 
surgical problems need to be overcome: (1) distal 
revascularization and (2) secure closure of the aortic stump. The 
solution to the former usually involves extra-anatomic bypass 
while the latter requires direct suturing of the aortic stump This 
1s associated with a risk of aortic stump disruption, either in the 
perioperative period or much later. Persistent, but often sub- 
clinical, infection appears to be an important aetiological factor 
1n aortic stump failure which may initially manifest as false 
aneurysm formation!. 

Traditionally, the omentum has been used to protect the 
aortic stump, but disruption remains a recognized problem. 
It is our contention that the primary role of the omentum is to 
*wall off' areas of sepsis by tenuous adhesions. In the context of 
an aortic stump, such concentration of sepsis may 1n fact be 
detrimental. A more satisfactory solution would involve 
protection of the aortic stump by a highly vascular tissue surface 
with rich lymphatic drainage and the production of a dense 
fibrous reaction. 

À mesenteric ileal pedicle graft which has these properties 
has been described for bridging inguinal lymphatic 
obstruction?. We have adapted this technique and used it in 
patients requiring excision of infected aortic grafts. Shah et al.’ 
reported this application In 1983, but the procedure has not 
been widely adopted. The technique consists of the isolation and 
nfSbilization of a 3-4 cm segment of jejunum (Figure la). The 
small bowel 1s reconstituted by end-to-end anastomosis. The 
jejunal segment is opened longitudinally along the 
antemesenteric border and the mucosa 1s excised. The exposed 
submucosa is placed over the previously closed aortic stump 
and a series of absorbable tacking sutures inserted to maintain 
position (Figure 1b) 

We have used the submucosal mesenteric pedicle graft in 
three patients considered to have tenuous aortic stump closures 
due to an inadequate length of healthy aortic wall below the 
level of the renal arteries During the same period (36 months), 
the unit has been referred 11 other infected aortic grafts for 
excision but, in these, aortic stump closure was considered to be 
secure and a mesenteric pedicle graft was not employed The 
perioperative mortality for these 14 patients was 14 per cent 
(two patients) and at a minimum follow-up of 12 months there 
has been no incidence of aortic stump rupture. Abdominal CT 
scans have been performed routinely at 12 months after 
operation with no evidence of false aneurysm formation. 
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8. Mobllised 3-4 cm segment of jejunum 


opened along ante-mesenteric border 


Vascular pedicie 





Proximal aorts 


Right renal artory 
> renal artery 
Aortic stump ——* 


closed primarily 


b End to end ansstomosis 





Mucosa excised and the exposed 
submucosa sutured over the 
aortic stump 

Figure 1 The technique used to create a submucosal mesenteric pedicle 


graft showing a the mobilization of the jejunal segment and b the pedicle, 
denuded of mucosa, sutured over the aortic stump 


We believe that the submucosal mesenteric pedicle graft, a 
highly vascular, absorptive tissue, 1s a useful adjunct in ensuring 
secure aortic stump closure 
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Blood flow in diabetics with foot 


lesions due to 'small vessel 


disease’ 


Blood flow was measured in the feet and toes of 23 diabetics, 7 controls 
and 6 non-diabetic neuropathic controls, using venous occlusion 
plethysmography. All of the diabetics showed a characteristic flow 
abnormality with mild hyperperfusion of the foot at rest but impaired 
peak flow following arterial occlusion. When the diabetics were 
subdivided into those with ‘small vessel disease’, those with neuropathic 
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lesions. 


t is standard teaching that ‘small vessel disease’ causes 
schaemic diabetic foot lesions. The diagnosis is made by 
xclusion of large vessel disease in patients with non- 
aeuropathic foot lesions, or sometimes when poor results are 
obtained following reconstruction of the peripheral vessels!. 

Some authors equate small vessel disease with micro- 
ingiopathy, a well-recognized pathological entity? which is 
ipparently associated with impaired peripheral blood flowt. 
Indeed, ın longstanding asymptomatic diabetics maximal 
»eripheral blood flow 1s impaired, even when the ankle pulses 
are palpable?77. 

A high incidence of micro-angiopathy has been found in 
imbs amputated for gangrene?^?? but it is clear that 
umputations of this nature are usually performed for large vessel 
lisease. Attempts to confirm that small vessel disease 
contributes to ischaemia have proved unsuccessful! 911, 

There is no doubt that diabetes causes accelerated 
itherosclerosis1 2-15, which affects more distal vessels than does 
ion-diabetic atherosclerosis!9!7 This is not the same as 
Monkeberg's sclerosis which 1s also common ın diabetics, the 
‘elevance of which is unclear!?. Atherosclerosis distal to the 
inkle can be detected by measurement of toe blood pressure!? 
ind is a variant of large vessel disease that makes the prognosis 
nuch worse It 1s not, however, small vessel disease 

Recent work suggests that arteriovenous shunting of blood 
nay contribute to the development of neuropathic ulcera- 
ion?°?5, There 1s evidence that the associated hyperperfusion 
nay actually cause the capillary lesion recognized by 
yathologists?®, 

Thus it seems there 1s little evidence that small vessel disease 
zauses ischaemic foot lesions. Surprisingly, foot and toe blood 
low has never been measured in patients thought to have small 
vessel disease. 


Patients and methods 


Thirty-five diabetics and thirteen controls were referred by colleagues 
‘or investigation. None of the diabetics had a history of alcoholism or 
was taking neurotoxic drugs Fourteen of the diabetics had peripheral 
neuropathy, characterized by absent ankle jerks, abnormal nerve 
conduction studies (sensory conduction <40m s7!) and in some cases 
impaired vibration perception (using a biothesiometer) Seven of these 
patients had simple neuropathy and the other seven had classical 
neuropathic ulcers on the soles of their feet In all of these seven patients 
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ulceration and those with neuropathy but no ulceration, the groups had 
remarkably comparable blood flows, except that peak great toe blood 
flow was rather lower in small vessel disease. In small vessel disease, the 
combination of high resting blood flow and elevated foot venous oxygen 
saturation suggests that the hyperperfusion is due to arteriovenous 
shunting. It seems likely that the toe lesions ascribed to small vessel 
disease were in fact manifestations of severe diabetic neuropathy. The 
term small vessel disease should be avoided in the context of diabetic foot 


Keywords: Diabetes mellitus, foot blood flow, digital blood flow, venous occlusion 


there were early signs of neuropathic ulceration or frank ulceration in 
the contralateral foot. All ulcers were healing at the time of study 

The remaining 21 diabetics were felt to have small vessel disease by 
the referring physician. However, 11 had a history of intermittent 
claudication and impalpable ankle pulses, and one had an ankle 
pressure index?" of 0-75 and a toe pressure of 80 mmHg. These patients 
with large vessel disease were excluded, leaving nine diabetics with small 
vessel disease. 

These nine patients had a history of ischaemic or infective toe lesions 
resistant to medical and surgical therapy None was considered to be of 
neuropathic origin There was no history of cold sensitivity In all cases 
the ankle pressure index was >0-85 and the systolic toe pressure was 
>90mmHg. Although they were not considered to have neuropathic 
symptoms, the ankle jerks were absent in all nine cases. Nerve 
conduction studies were subsequently performed 

Five of the diabetics had maturity onset disease and were taking oral 
hypoglycaemic agents. The remaining 18 patients were insulin 
dependent The haemoglobin A was simular in all three groups on the 
day of study (small vessel disease 11-°9+2°8 percent; neuropathic 
ulceration 9-9+3-0 per cent, diabetic neuropathy 9-9+2-2 per cent 
(mean +s.d) 

Six non-diabetics with neuropathy were studied. The cause of the 
neuropathy was alcoholism (two patients), congenital neuropathy (one 
patient), chronic Guillain-Barré syndrome (one patient) and idiopathic 
neuropathy (two patients). 

There were seven healthy non-diabetic controls. 

Informed consent was obtained from all subjects by the first author. 
The study was approved by the Ethical Committee of The Queen's 
University of Belfast. 


Blood flow 
All measurements were made with the patients lightly clad and supine 
in a heat chamber at a mean temperature of 23 5 (range 23-24°C) The 
diabetics were instructed to take their normal insulin or hypoglycaemic 
agents and normal meals. A small snack was provided during 
plethysmography at the usual time for each individual patient Blood 
sugar levels were not checked, but urine sugar was not detected before or 
after the study in the insulin-dependent diabetics 

Where possible, both feet and both great toes were studied In two 
patients with small vessel disease one foot and great toe were not studied 
because of involuntary muscle spasm which caused repeated movement 
artefacts In five other cases with small vessel disease, a single great toe 
was not studied because the great toe was severely deformed (four cases) 
or the great toe had been amputated (one case). During the early part of 
the study only one toe plethysmograph was available (control, four 
cases; non-diabetic neuropathy, two cases). 

Foot blood flow was measured by venous occlusion 
plethysmography using water-filled plethysmographs maintained at 
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Figurel Plethysmograph for the measurement of great toe blood flow. 
A, water-perfused outer jacket; B, 50 um gauge Platilon toe stall; C, ner 
chamber filled with 95 per cent alcohol, D, entry port to inner chamber for 
calibrating syringe and thermocouple; E, chimney continuous with upper 
end of inner chamber C 


32*C?? Standard adult sphygmomanometer cuffs were applied around 
the ankles close to (2-3 mm) but not touching the plethysmograph 
Volume changes were monitored using Grass volumetric transducers 
(BT5A*) and a Devices M8t pen recorder. Resting flow was measured over 
a 5-min control period. A collecting cuff pressure of 60 mmHg?? was 
used for all measurements. The cuffs were inflated for 15 out of every 
20 s. Then a 5-mm period of arterial occlusion was produced by inflating 
a pressure cuff at the ankle to 220 mmHg The subsequent reactive 
hyperaemia was recorded, the maximum flow during the recovery 
period being taken as the 'peak flow'. A collecting cuff pressure of 
45 mmHg was used for the initial flow measurement and subsequent 
measurements were made at a pressure of 60 mmHg. The whole 
procedure was then repeated and results were calculated from the 
greater value of peak flow (this usually followed the second period of 
arterial occlusion) 

A modified, light, small-scale version of the conventional 
plethysmograph was blown in glass specifically for the measurement of 
great toe blood flow (Figure 1). The technical specifications are 
described ın detail elsewhere??. This consisted of a sealed outer water 
jacket, perfused constantly by water at 32°C. The inner chamber 
contained a 50um gauge Platilonf toe stall mto which the 
distal phalanx of the great toe was inserted The space between the 
toe stall and the plethysmograph was filled with alcohol, which 
obhterates the dead space around the toe. Thus, changes in toe volume 
«005 ml are readily measured by the volumetric transducers and 
recorded on a pen recorder. The apparatus was calibrated by addition of 
01ml alquots of alcohol from an mtegral glass syringe, the 
temperature of the alcohol being constantly monitored using a 
thermocouple 

A purpose-built digital collecting cuff manufactured from Velcro® 
and rubber was applied to the proximal phalanx of the great toe. To 
prevent bulging of the toe stall below the water jacket, plastic discs were 
cut to closely fit the great toe and then taped to the underside of the 
apparatus The experimental protocol was similar to that for the feet. 

Great toe systolic pressure was measured by applying half-inch 
rubber on Velcro cuffs around the base of the digit. Usmg a 
photoplethysmograph, the point at which systolic flow could first be 
detected was recorded during cuff deflation. The mean of four readings 
was taken. À standard sphygmomanometer cuff was applied at the ankle 
and the systolic pressure in the posterior tibial artery was recorded using 
a 10 MHz Doppler probe. The mean of four recordings was taken The 
mean brachial pressure was recorded in a similar fashion and the ankle 
pressure index (ankle pressure: brachial pressure) calculated. 


Venous oxygen saturation 

Samples of venous blood from dorsal veins on the foot and hand were 
taken without congestion at the end of the experimental period and 
immediately analysed on a Co-oximeter 282 (Instrumentation 
Laboratory Ltd ). 





* Grass volumetric transducers are manufactured by Grass Medical 
Instruments, Massachusetts, USA; t Devices M8 pen recorders are 
manufactured by Ormed Ltd., UK, and iPlatlon toe stalls are 
manufactured by PRA Plastics Ltd , UK. Velcro® is a trademark of 
Selectus Ltd., UK 
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Statistical analysis 
In all possible cases, both feet and both great toes were studied (se 
above). Comparison of the left and right foot (Spearman ran! 
correlation coefficient. resting rs = 0 73, peak rs = 075) and toe (restin; 
rg —0 64, peak rg — 0 58) flow values showed a good correlation between 
the two sides. It was not possible to use results from both feet/toe 
(where both had been measured) m a single statistical analysis as thi 
would have invalidated the assumption of independence. Therefore, » 
mean flow value was calculated for these patients. In those cases where 
one foot or toe was not studied, the flow value from the other side wa 
used 1n the analysis 

Heterogenicity of the results necessitated the use of non-parametri 
analyses (diabetics versus non-diabetics: Mann-Whitney U test 
between diabetic subgroups: Kruskal-Wallis one-way ANOVA). 


Results 


There was an excess of male patients 1n the small vessel diseast 
group and m the controls. The groups were comparable in term: 
of age. In addition, the three diabetic groups had a comparable 
range of disease duration and glycaemic control, as assessed by 
the level of haemoglobin A in their blood (Table 1). 

There was no difference in ankle pressure index between tho 
groups but the systolic toe pressure was lower in the small vesse 
disease group (Kruskal-Wallis one-way ANOVA, P=0-006). 

Resting foot blood flow was similar in all three diabetic 
groups and was significantly greater than in either of the twc 
control groups (P — 0-003) (Table 2). However, peak foot blooc 
flow was significantly lower in the diabetics (P — 0-002). Agair 
no significant difference was detected between the diabetic 
subgroups. 

In the great toe, resting flow did not differ significantly 
between any of the groups studied (Table 3). On the other hand 
peak great toe flow was rather lower in the patients with smal. 
vessel disease than in any of the other groups though the 
difference was not significant. The increase in toe flow in 
response to ischaemia was significantly lower in the small vesse 


Table 1 Comparison of the five groups 








SVD NU DN NDN Control 

Sex 

Male 8 4 4 2 6 

Female 1 3 3 4 1 
Age (years) 58-1 574 53.9 59-3 634 

sd 106 9-4 9-2 12-4 82 
Disease duration 202 113 206 — — 

(years) 

s d. 111 9-1 129 — — 
Haemoglobin A (%) 119 9-9 99 — — 

sd 2-8 3-0 22 — — 
Ankle pressure index 102 1-06 105 105 1:15 

sd 0-14 01 0-18 0 13 021 
Toe pressure (mmHg) 107 128 143 123 130 

sd. 156 14-6 4:5 20:8 164 


SVD, small vessel disease; NU, neuropathic (diabetic) ulceration; DN 
diabetic neuropathy; NDN, non-diabetic neuropathy. Except for sex o 
patient, the values are mean and sd. 


Table 2 Foot blood flow in the five groups 





Resting Peak Increase Recovery 
time 
SVD 3:3 (13) 67 21) 34 (16) 33 (1-5) 
NU 33 (11) 59 (2:5) 26 (19) 27 (11) 
DN 32 (12) 74 (30) 42 (2:3) 2-9 (1-6) 
NDN 19 (0-5) 94 (19) 755 (19) 3:3 (1-1) 
Control 22 (0-6) 9-8 (26) 16 (23) 34 (1-8) 


Mean measurements are given in ml 100ml !mun !; values ii 


parentheses are s.d. SVD, small vessel disease; NU, neuropathi 
(diabetic) ulceration; DN, diabetic neuropathy; NDN, non-diabeti 
neuropathy 
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disease group than in the other diabetics (P —0-005) in both 
absolute and percentage terms. 

Venous oxygen saturation in the hand was similar in all 
groups (Table 4). However, foot venous oxygen saturation was 
significantly higher in the diabetics (Mann-Whitney U test, 
P «0-0001) (Table 4). The venous oxygen saturation was highest 
in those diabetics with small vessel disease and lowest in the 
patients with uncomplicated neuropathy (Kruskal—Wallis one- 
way ANOVA, P=0-04). 

Table 5 shows the incidence of various complications 1n the 
five groups of patients and it can be seen that these are all 
maximal in the small vessel disease group. Objective 
measurement of neuropathy (Table 6) indicated that motor and 
sensory nerve conduction and vibration perception thresholds 


Table 3 Toe blood flow in the five groups 


Recovery 


Resting Peak Increase time 





SVD 86 (51) 156 (87) 706069 3880) 
NU 70 (36)  211(93)  141(59)  35(12) 
DN 81(60) 229 (16-5) 149(108) 3-7 (14) 
NDN 66 (2-5)  250(87 184(78) — 239 (1-4) 
Control 71(41) — 245004) 175(71) 32(11) 


Mean measurements are given in ml 100 ml ! min !; values in 


parentheses are s.d. SVD, small vessel disease; NU, neuropathic 
(diabetic) ulceration; DN, diabetic neuropathy; NDN, non-diabetic 
neuropathy 


Table 4 Venous oxygen saturation (%) in the five groups 





SVD NU DN NDN Control 





Hand O, haemoglobin 79:3 772 83:3 821 762 


sd 87 107 127 151 147 
Foot O, haemoglobin 899 874 817 723 739 
s.d. 30 62 78 131 89 


SVD, small vessel disease; NU, neuropathic (diabetic) ulceration; DN, 
diabetic neuropathy, NDN, non-diabetic neuropathy Values are mean 
and s.d. 
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were most severely abnormal in the small vessel disease group 
despite the absence of clinical signs or symptoms. 


Discussion 


All groups of patients were comparable in terms of age and the 
patients in the three diabetic groups all had a comparable range 
of disease duration and glycaemic control. The most marked 
difference between the groups was the preponderance of men in 
the small vessel disease group. The diagnosis of small vessel 
disease is rather unsatisfactory. These patients had ischaemic 
toe lesions (in six cases requinng amputation). They did not 
have neuropathic ulceration or large vessel disease. By a process 
of exclusion their attending physicians had concluded that the 
cause of these toe lesions was small vessel disease. Our study 
calls into question the validity of this conclusion; nevertheless, it 
was made before entry into the study. In all cases the ankle jerks 
were absent and nerve conduction studies were abnormal. In 
five of the nine patients the vibration perception threshold was 
also abnormal?! . However, we did not find vibration perception 
threshold very useful as it was normal in six of the seven patients 
with neuropathic ulceration and five of the seven patients with 
neuropathy. 

When we commenced the study we expected to find reduced 


Table 5 Diabetic complications in the five groups 


SVD NU DN NDN Control 





Number of patients 


9 7 7 6 7 

Retinopathy* 8 3 1 — = 
Nephropathyt 3 2 0 — — 
Abnormal nerve 

conduction studies 9 7 7 6 z 
Abnormal vibration 

perception threshold 

(corrected for age) 5 1 2 — — 


* Background retinopathy, assessed by ophthalmoscopy, t proteinuría 
and/or serum creatinine > 120 umol1~!;SVD, small vessel disease; NU, 
neuropathic (diabetic) ulceration, DN, diabetic neuropathy; NDN, 
non-diabetic neuropathy 


Table 6 Vibration perception threshold and nerve conduction velocity in the diabetic groups 














Expected 95% Motor Sensory 

Age confidence conduction conduction 

(years) VPT limit VPT velocity (ms `!) velocity (ms `!) 
Small vessel disease 56 47 36 35 33 

70 39 50 27 32 

68 17 45 33 29 

48 32 32 0 0 

74 27 250 35 38 

60 32 40 34 34 

43 47 27 22 0 

52 42 33 37 37 

46 37 30 42 38 
Diabetic neuropathic ulceration 54 12 34 36 35 

60 18 40 38 40 

46 21 30 35 40 

67 29 44 41 38 

72 32 > 50 36 38 

49 19 32 33 39 

4 45 35 34 33 
Diabetic neuropathy 48 19 32 34 38 

55 37 35 39 40 

50 23 32 33 36 

52 31 33 37 39 

49 35 32 29 32 

74 27 >50 40 38 

49 30 32 30 31 








VPT, vibration perception threshold 
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Figure 2 Resting and peak toe blood flow tracings in five different 
subjects. The slope of the trace indicates the flow (in ml 100 ml”! min !). 
Even when very high flow values are obtained, accurate measurement of 
the flow rate is possible. Reactive hyperaemia in response to 5 min of 
arterial occlusion is clearly seen (peak blood flow) 


toe blood flow in the patients with small vessel disease. Thus the 
result was something of a surprise. In retrospect, it is clear that 
this group have severe neuropathy. However, other than absent 
ankle jerks, no clinical symptoms or signs of neuropathy had 
been elicited and the physicians in charge of their care (and 
ourselves) had not considered that neuropathy played a 
significant role in the aetiology of their foot lesions. 

The validity of venous occlusion plethysmography has been 
extensively reviewed??^?? and it 1s recognized that water 
displacement plethysmography is the gold standard against 
which other methods must be judged?^. 

Toe plethysmography is difficult to perform and not widely 
accepted However, our new apparatus, which ıs described in 
detail elsewhere??*?5, clearly produced satisfactory recordings 
(Figure 2). Venous congestion due to the relatively small 
capacity of the toe was not usually a problem. Between two 
separate runs of ten flow measurements at 30-min intervals on 
the same patient, the apparatus has a coefficient of variation of 
8-7 per cent (s.d 0 99 per cent). This is considerably less than 
the normal variation that occurs due to changes 1n sympathetic 
tone (coefficient of variation 20 per cent, s.d. 1-8 per cent)??. 

The modestly, but significantly, higher resting foot blood 
flow in the diabetic patients compared with the control patients 
is Interesting. Christensen'®, using a similar technique, found 
comparable differences in foot blood flow in asymptomatic 
diabetic patients and controls. On the other hand, Archer?* 
using strain gauge plethysmography reported very much higher 
flows in patients with diabetic neuropathy, especially in the 
great toe. Archer positioned the collecting cuffs in a similar 


1204 


position to that used by us The differing results may reflect th» 
selection of a different group of subjects or could perhaps be dw 
to the positioning of the strain gauge. Our plethysmograpf 
measures total toe blood flow. The strain gauge measures flov 
only in the segment of toe under the instrument It is wortl 
remembering that there are many arteriovenous channels and : 
rich capillary bed at the base of the nail —the usual position o 
the strain gauge. 

However, even the small increase ın resting flow seen in tha 
present study is of interest since both local and genera 
environmental conditions were carefully controlled. Recen 
work has suggested that, in diabetic neuropathic ulceration 
arteriovenous shunting may occur due to involvement o 
peripheral sympathetic vasomotor nerve fibres??:2*26, though: 
causal relationship has not been established. Features 
suggestive of capillary overperfusion occur early in the course o 
diabetes mellitus??:35, 

The measurements of venous oxygen saturation seen in the 
present study would tend to support the arteriovenous shuntinj 
theory. The significantly higher values for foot venous oxyger 
saturation in the three diabetic groups could be associated witt 
preferential flow of blood through open non-nutrien 
arteriovenous connections. The resultant degree of bypassing 
of the nutrient capillary exchange vessels could produce 
apparently ischaemic tissue in the presence of perfectly adequate 
overall blood flow. 

However, the increased venous oxygen saturation in the foo. 
could also be explained if blood flowed through the norma 
capillary pathway but oxygen diffusion was impaired along tht 
capillary-to-tissue cell pathway Again ischaemic tissut 
damage could result even in the presence of adequate regiona 
blood flow. The present study cannot distinguish between these 
two possibilities. However, it is unlikely that the capillary lesior 
inlongstanding diabetes represents a barrier to diffusion when i 
is associated with increased capillary permeability?’ 

In clinically significant large vessel disease, resting blooc 
flow may be normal. Functional stressing of the circulation 1* 
required to reveal abnormalities. Following 5-min arteria 
occlusion, the peak foot flows after release were significantly 
decreased in all the diabetic groups. À significant decrease ir 
peak toe flow following occlusion was present only in the smal 
vessel disease group. These low peak flows are unlikely to be dut 
to extensive obstructive arterial disease, in view of the norma 
ankle:brachial ratio in all groups (and the normal toe pressure: 
in the neuropathic diabetics). However, great care must lx 
exercised in interpreting ankle pressure results in diabetics since 
their more rigid vessels may produce erroneously high pressure 
recordings. 

In the patients with small vessel disease several finding: 
might suggest a degree of occlusive vascular disease, particularly 
in the region between the ankle (where the pressure is normal) anc 
the toe (where a modest but significant drop in systolic pressure 
was observed in small vessel disease). Faris has interpreted thi: 
ankle-toe pressure gradient, which he observed mainly ir 
neuropathic subjects with foot lesions, as evidence of metatarsa 
atherosclerosis*?. However, resting great toe blood flow wa: 
higher in the small vessel disease group than in any of the othe» 
groups. If this and tbe elevated venous oxygen saturation art 
indeed due to arteriovenous shunting, then the drop ın pressum 
from ankle to toe may simply be due to a loss of periphera 
resistance. Peak great toe blood flow was reduced in small vesse 
disease but the highest flow was usually the first or second flow 
recorded after release of the occluding cuff and the pattern o 
recovery of flow to resting levels was not typical of occlusive 
vascular disease. In healthy subjects and in the diabetics witt 
small vessel disease the first or second flow value was usually 
the highest and recovery to resting flow levels was rapid. Ir 
atherosclerosis the peak flow is delayed and recovery 1: 
prolonged (Figure 3)*?. 

The impairment in peak flow might be because of e 
deficiency 1n local vasodilator synthesis. Abnormal prostacyclir 
production^*, and a reduced histamine response*? have beer 
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Figure 3 Resting and peak toe blood flow tracings in a a control, b a 
diabetic with small vessel disease; c a patient with atherosclerotic ischaemia. 
Normal resting blood flow is indicated by the slope of the recordings on 
the left. In controls and in small vessel disease, after 5 min of arterial 
occlusion, peak flow ts achieved immediately the occluding cuff is released 
and the flow rate rapidly falls to normal. This is quite different from the 
pattern m atherosclerosis 


lescribed in diabetics. Since the patients with small vessel 
lisease have more severe retinal, renal and neural disease, it 
would not be surprising if their vascular endothelium was 
umilarly affected. Peak blood flow is not impaired after 
sympathectomy, and so the presence of autosympathectomy 
jue to diabetic autonomic neuropathy is unlikely to be a 
»ontributing factor. 

Perhaps the most surprising find m this study was the 
severely impaired motor and sensory nerve conduction and 
vibration perception in the small vessel disease group of 
patients. In view of the problems they had all experienced with 
‘oot lesions, one can only conclude that this group must 
represent an advanced stage of diabetic neuropathy. 
Gangrenous neuropathic toe lesions are illustrated by Faris in a 
recent book on the management of the diabetic foot^". Our 
patients with small vessel disease are clearly similar 

In conclusion, we have found no evidence that small vessel 
disease is a separate entity; rather this term has been applied to a 
group of patients with diabetes complicated by multisystem 
disease. Peripheral blood flow patterns in these patients are 
compatible with severe autonomic neuropathy. Significant 
sensory and motor neuropathy can be demonstrated by 
objective measurements in all cases. While a minor degree of 
occlusive arterial disease distal to the ankle may be present in 
these patients, we do not believe that this contributes 
significantly to the development of their foot lesions. 
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The syndrome now known simply as Kikuchr's disease was first 
described individually by Kikuchi! and Fujimoto et al.2 in 1972. 
They described severe necrotizing lymphadenitis in Japanese 
patients presenting with tender cervical lymphadenopathy. This 
paper describes this condition involving only the mesenteric 
lymph nodes, simulating appendicitis. 


Case report 


A 29-year-old Asian women presented with a 2-day history of right iliac 
fossa pain, malaise, fever and vomiting There were no urinary or 
gynaecological symptoms and no previous history of similar complaints, 
although her past medical history included laparotomy dunng 
childhood for unknown reason. 

On examination she was flushed with a tachycardia of 100 beats/min 
and in sinus rhythm Pyrexia of 38 5°C was noted and there was no 
cervical lymphadenopathy Abdominal examination revealed an upper 
midline scar and tenderness with guarding in the right iliac fossa 
Vaginal examination was normal Rectal examination showed she was 
tender on the right side Routine investigations showed Hb 12:3, WBC 
50 (differential 08 percent lymphocytes, 0-4 percent monocytes, 
3 8 per cent granulocytes) A mid-stream urine was acellular with no 
organisms seen on microscopy. 

As the nature of her previous surgery was unknown, a presumptive 
diagnosis of acute appendicitis was made. Laparotomy through a grid 
iron incision revealed florid lymphadenopathy of the mesenteric nodes 
of the terminal ileum and caecum with haemorrhagic areas in the 
overlying omentum. The terminal 1leum and small bowel, caecum and 
ovaries were normal The appendix was absent, presumably following 
previous laparotomy One of the lymph nodes was removed for 
histological and microscopic examination before abdomunal closure. 
Her postoperative course was uneventful with her fever settling on the 
second postoperative day. 

During the postoperatrve period blood was taken for blood culture, 
double stranded DNA, rheumatoid factor, Yersinia, Mycoplasma and 
Toxoplasma and viral serology and all proved negative. Lymph node 
culture and staining for acid alcohol-fast bacillus was negative. 
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Histology 
There was a necrotizing process which predominantly affected the 
medulla of the lymph node extending into the cortex, involving 
90 per cent of the node This was characterized by areas of cellular 
proliferation, followed by apoptotic (single cell) death, culminating in 
total cell death associated with zones of eosinophilic fibrinoid material 
and scattered nuclear dust. Remaining germinal centres were present at 
the periphery of the node Immunocytochemical staining with UCHLI 
and MB2, antibodies to the T200 and CD4S antigens of T and B 
lymphocytes respectively, showed that the majority of the proliferating 
cells were UCHLI positive, 1e they were T cells; there was also a 
marked T reaction product lying free in the necrotic areas. 

These are the features for necrotizing lymphadenitis of Kikuchi's 
disease 


Discussion 

The aetiology of Kikuchi's syndrome is unknown and many 
causes have been postulated, among which an infection with 
either a virus, Toxoplasma or Yersinia have been included. 
However, none have been proved to be the true aetiological 
agents. The disease itself usually presents in females in the 
second and third decades and whilst initially confined to 
Japanese, the condition has now been described 1n Caucasians 
and Asians?^*. 

The classical presentation is of painful, tender cervical 
lymphadenopathy, associated with pyrexia and frequently 
arthralgia and rash. The diagnosis is usually made by excision 
biopsy to exclude either the clinical diagnosis of tuberculosis or 
lymphoma. There is usually a polymorphonuclear leucopenia. 
Histologically the nodes have to be distinguished from 
lymphoma, bacterial lymphadenitis, lymphadenopathy 
associated with systemic lupus erythematosus and vascular 
nodal infarction. 

In the past up to 40 per cent of early cases of Kikuchi’s 
disease were wrongly diagnosed as lymphoma. Several of 
the features described both histologically and clinically are 
suggestive of Kikuchi's syndrome and we believe that to date 
this is the first documented case of one presenting simulating 
acute appendicitis. 
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Pulmonary microembolization in 
experimental aortic surgery 


Pulmonary dysfunction frequently follows major surgery and has many 
features identical to “shock lung'. A porcine model of aortic surgery is 
described in which !!!In-labelled platelet kinetics were related to 
subsequent pulmonary function. In 14 pigs, standardized aortic surgery 
resulted in reproducible shock and a 50 per cent mortality at 3 days. 
Cardiac output fell from 2:3+0:2 to 1:0+0-1 litres min ! following 
removal of the aortic clamp and mean platelet and leucocyte counts 
fell from 437 4-48 to 252-39 x 10? litres! and 27 L5 to 129 
1-2x 10° litres ! respectively (P<0-01). Aggregate levels in inferior 
vena caval blood were maximal at this time and radiolabelled platelets 
accumulated in the lung with a rise in pulmonary vascular resistance. 
Alveolar—arterial oxygen difference subsequently increased from initial 
values of 137+20 to 23:443: 5mmHg (P<0-01) following 
resuscitation and to 32:5--3-4 mmHg at 3 days following surgery 
(P«0-01). This clear sequence suggests that pulmonary platelet 
microembolization occurs during surgical shock and may be responsible 
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Postoperative pulmonary dysfunction has been classified as 
moderate or severe in approximately one-third of patients after 
major abdominal surgery, and pulmonary failure is the most 
frequent cause of morbidity and mortality!. More commonly 
referred to as 'postoperative hypoxia' this condition is 
extensively described after both upper abdominal and major 
vascular reconstruction??. The clinical features in severe cases 
are identical to the syndrome described as ‘shock lung’ or adult 
respiratory distress syndrome with diffuse pulmonary 
opacification and severe pulmonary venous admixture*. It 
therefore seems plausible that the basic pathology and aetiology 
may be similar. 

Microaggregates composed of platelets, fibrin or leucocytes 
have been detected 1n venous blood during both shock and 
surgery and may potentially embolize to the lungs causing this 
damage**. Such pulmonary microembolization has been 
demonstrated in both experimental and clinical shock and may 
be the common pathway leading to pulmonary damage 
following all forms of shock and major surgery^?. To 
investigate whether microembolization of the lungs does occur 
during aortic surgery, we developed an experimental model 
which permitted detailed measurement of circulatory 
haemodynamics, platelet kinetics and pulmonary function both 
during and 3 days after standardized aortic surgery. 


Methods 


Surgical shock model 

Fourteen female pigs (20-30 kg) were anaesthetized by Brietal infusion 
(10 mg kg `! min~*), endotracheal intubation and intermittent positive 
pressure ventilation. Arterial and Swan-Ganz catheters were inserted 
into the carotid and internal jugular vein via a small inciston in the right 
neck, allowing arterial and mixed venous blood samples and 
measurement of pulmonary arterial pressure, pulmonary wedge 
pressure and cardiac output Following full midline incision, the small 
bowel was exteriorized for 30 min while the retroperitoneal dissection 
was performed The infrarenal aorta was then clamped for 90 min so 
that the whole procedure mmicked clinical aortic surgery as closely as 








*Present address. Department of Surgery, Bristol Royal Infirmary, 
Bristol BS! 3NP, UK 

+ The Coulter counter is manufactured by Coulter Electronics, Hialeah, 
France 





0007—1323/88/121207-05$3 00 (> 1988 Butterworth & Co (Publishers) Ltd 


for subsequent pulmonary dysfunction. 
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possible On removal of the aortic clamp, shock developed and was 
allowed to persist for a period of 60 min before resuscitation with a rapid 
infusion of 30 mg kg! intravenous Haemaccel® to restore baseline 
pulmonary capillary wedge pressures. Anaesthesia was then reversed 
and 500 ml Haemaccel infused every 12 h until oral fluids were resumed 
Surviving animals were re-anaesthetized 3 days postoperatively and all 
the studies listed below were repeated before the animal was killed using 
intravenous phenobarbitone 


Measurements during and following surgery 

All the followmg measurements were performed at four intervals during 
the course of major surgery and then once postoperatively, that is (i) 
after stabihzation on anaesthesia but before the aorta was clamped 
(induction), (u) after full laparotomy, small bowel exteriorization, 
retroperitoneal dissection and 90mm of aortic clamping (surgery), (rir) 
60min after removal of the aortic clamp (shock), (iv) after 30min of 
resuscitation (resuscitation) and (v) in surviving animals 3days 
postoperatively (3 days). 


Indices of shock 

Mean artenal blood pressure, pulmonary arterial pressure and 
pulmonary capillary wedge pressure were monitored using data 
recorded from the arterial and Swan-Ganz catheters. Cardiac output 
was calculated by a cardiac output computer (Model 9520, Edwards 
Labs, Santa Ana, California, USA) using the thermodilution method?. 
Pulmonary vascular resistance index (PV RI) was calculated from the 
mean pulmonary arterial pressure (MPAP), the mean pulmonary 
capillary wedge pressure (PCWP) and the cardiac index (CI) using the 
formula: 


MPAP —PCWP 


PVRI= 
CI 


Blood cell kinetics 

Platelet and leucocyte counts at each sampling time were measured by 
Coulter counter (Model S)t and corrected to the initial haematocrit On 
the day before surgery autologous platelets were labelled with 100 Ci 
!!!Tn-oxine and re-injected to allow circulating platelet radioactivity 
and radiolabelled platelet accumulation in the lung to be measured 
Circulating platelet radioactivity was estimated by measuring radio- 
activity of 2 ml of blood in a well crystal and expressed as counts s^! g^! 

The radiolabelled platelet content of the lungs was measured by 
counting radioactivity over both lung fields using a highly collimated 
scintillation probe and ratemeter (Eberline Instruments) The probes 
were centred over the seventh rib anteriorly, midway between the 
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Figure 1 Surgery involving bowel exteriorization, retroperitoneal dis- 
section and aortic clamping produced a fall in cardiac output to 10 3-0 1 
litres mn `! (a), a similar fall in blood pressure (b) and a tachycardia (c). 
These all improved on resuscitation but even in survivors tachycardia 
returned at 3 days Values are mean--s e m. * P «005, ** P <0:01 


midline and lateral limits of the rib cage and angled 20? superiorly to 
eliminate emissions from the liver and spleen. Radioactivity over the 
head as a reference area was measured and lung platelet uptake 
expressed as a ratio of pulmonary over head radioactivity. 


Venous microaggregates 

Aggregates in venous blood were estimated by measuring the slope of 
the screen filtration pressure curve of vena caval blood using the 
modified Swank technique for m vivo aggregates A nickel filter of 
24 mm diameter and pore size 20 um square and deep was primed by 
the passage of 3 ml normal saline at 37°C Using a plastic syrmge and a 
21 gauge needle, 3-25 ml of blood was obtained from the inferior vena 
cava by direct venepuncture and passed through the filter at a constant 
flow rate of 0-4 ml s^! by syringe pump The pressure proximal to the 
filter was measured by strain gauge transducer and recorded graphically 
as the screen filtration pressure test curve The filter was finally flushed 
with a further sample of saline and preserved in buffered 0-5 per cent 
gluteraldehyde before examination by scanning electron microscopy. 


Pulmonary function 


The standard Clark and Sevening Haus electrodes (Instrumentation 
Laboratory) were used for arterial and mixed venous blood gas analysis. 
Pulmonary arteriovenous shunt and alveolar-arterial oxygen difference 
were calculated using a computer program (Apple Ltd., UK) based on 
the following standard formulae!?^ The inspired oxygen tension (P, o,), 
arterial carbon dioxide tension (Paco,), fraction of inspired oxygen 
(F,o,) and respiratory exchange ratio (R) were used to calculate the 
ideal alveolar oxygen tension (Pa,o,) from the equation: 


_ Paco,(1 — Fio [1 — R]) 
R 





Pao, 7 P.o, 


The alveolar-arterial oxygen difference was then calculated using the 
ideal alveolar oxygen tension (PA o.) and arterial oxygen tension (P,o,) 
from the alveolar air equation: 


Alveolar-arterial oxygen difference = P4 o,—P4,0, 
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The end capillary oxygen content (C..o,) was derived from ide 
alveolar oxygen tension and haemoglobin. The arterial oxygen conter 
(C,,o,) and mixed venous oxygen content (C,,0,) were then used t 
calculate pulmonary arteriovenous shunting where 


Cco, — C 
Percentage shunt = O: us , 100 


c,O; —-Cvo, 


Statistical analysis 

All data were expressed as mean t s.e.m. and the paired Wilcoxon te: 
was used to compare results at each time interval with the initial value 
before surgery. 


Results 


The severity of shock was such that 7 of the 14 animals die: 
within 16 h of surgery, leaving 7 surviving for further studies at 
days. 


Indices of shock 

The initial cardiac output of 2:3+0-2 htres min^! fe! 
progressively to 1-4 + 0-2 litres min ! during aortic clamping anı 
to 10+0:1 litres min ^! during the shock interval after remova 
of the clamp (P «0-01) (Figure la). Resuscitation restore 
cardiac output to 2:2 3-02 litres min ^! which was maintaine 
3 days postoperatively. Similarly, the mean arterial pressun 
fell from 116+6 mmHg at induction to the lowest reading o 
70+6mmHg after declamping (P«0-01), but recovered tı 
90+9 mmHg after resuscitation (Figure 1b). A tachycardia alsc 
developed during surgical shock, recovering after resuscitatiot 
but returning to significantly higher values in survivors at : 
days (P « 0:01) (Figure Ic). 


Blood cell kinetics 


The mean platelet count fell from initial levels of 437 3-48 tc 
3324-43 x 10? litres"! during aortic clamping and to 2774 
34x10? litres! during shock (P«0-01) (Figure 2a). Thr 
continued to fall after resuscitation to 252 +39 x 10? litres~ 
and postoperatively to only 99 + 13 x 10? litres! in survivors a 
3 days (P<001). Circulating blood radioactivity, reflecting 
platelet survival, showed a progressive and almost identical fal 
confirmmg that platelet count changes reflected loss o 
circulating platelets during surgical shock (Figure 2by 
Leucocyte counts fell in a similar way from 217-- 15x 10' 
litres"! to 12'5+1-1 and 129+ 1-2 x 10? htres 1 during shoc} 
and resuscitation respectively and then further to 8:8 + 1-7 x 10' 
litres"! at 3 days (P 0-01). 
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Figure 2 Surgery produced falls in platelet count (a) with an almos 
identical change seen in circulating platelet radioactivity (b). Values are 
mean+s.em **P «0201 
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Figure 3 Changes in screen filtration pressure of inferior vena caval 
blood indicating circulating aggregates are present following release of 
the aortic clamp and during resuscitation. Values are mean t s.e.m. 
* P«005, ** Pc001 


Venous microaggregates 


The screen filtration pressure of vena caval blood increased from 
1-0+0°3 initially to a maximum of 3:2 0:8 after declamping of 
the aorta (P « 0-01) (Figure 3). It remained significantly elevated 
at 2-0-- 0-4 after resuscitation, indicating that microaggregates 
were still forming in peripheral venous blood. Scanning electron 
microscopy of screens used to filter 3:25 ml of venous blood 
from animals before surgery demonstrated few aggregates on 
the filter surface compared with the many large aggregates, up to 
80 um in diameter, found during shock (Figure 4). 


Lung platelet uptake 

Radiolabelled platelet accumulation in the lung increased 
progressively when aggregates were detected in venous blood. 
The pulmonary radioactivity ratio rose to 10:9 + 1-1 during the 
shock interval after aortic declamping compared with induction 
ratios of 834046 (P<001) (Figure 5a). Postoperatively 
pulmonary radioactivity remained elevated at 10:8 1:2 but as 
only seven animals survived to 3 days this rise was no longer 
statistically significant. 


Pulmonary haemod ynamics 

Pulmonary vascular resistance measured as PVR index was 
364-- 45 dynes. s cm `° m ^? on induction. This increased to a 
peak of 1096 + 165 dynes.scm m `? after declamping (P < 001) 
(Figure 5b). Left ventricular failure played no part in the 
increased PVRI as pulmonary wedge pressure remained 
normal or low throughout. Pulmonary arteriovenous shunt was 
6:22-0-7 percent of cardiac output initially and remained 
relatively unchanged during clamping and declamping. After 
restoration of cardiac output by resuscitation, shunting more 
than doubled to 12.94-2:4 per cent with a fall in PVRI 
(Figure 5c) (P 0:01). In the seven survivors this increased 
further to 18:9+3:5 percent by the third postoperative day 
(P «0:01). 


Pulmonary function 

Alveolar-arterial oxygen difference reflected the changes in 
pulmonary shunt, changing little during surgery and shock from 
the pre-operative value of 13:7 2-0 mmHg, but rising with 
pulmonary shunt on resuscitation and restoration of cardiac 
output to 23:4 + 3-5 mmHg and further in survivors to 32-5 4 
3:4 mmHg at 3 days (P «0:01) (Figure 5d). Although the pig 
could compensate for the moderate increase in alveolar-arterial 
oxygen difference after resuscitation, the greater increase at 3 
days was associated with a fall in arterial oxygen tension from 
104+6 to 70+4 mmHg (P «0:05) (Figure 5e). 


Discussion 


This animal model was developed to simulate aortic surgery in 
patients and allows a unique opportunity to relate changes in 
pulmonary function with events during surgical shock. Major 
surgery, including aortic reconstruction, is frequently 
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complicated by impaired pulmonary function which may range 
in severity from mild postoperative atelectasis to acute 
respiratory failure 5!!, The severity of shock in our aortic 
surgery model was confirmed by tachycardia, marked falls in 
cardiac output and blood pressure in all animals and a 
postoperative mortality of 50 percent despite resuscitation. 
During this shock, platelet and leucocyte counts fell at the same 
time as platelet aggregates were found on screen filtration 
pressure measurements. Subsequently, pulmonary platelet 
radioactivity and pulmonary vascular resistance increased 
suggesting embolization to the pulmonary vascular bed, pro- 
bably accompanied by the release of vasoactive substances from 
platelets. On resuscitation and restoration of cardiac output, 
intrapulmonary arteriovenous shunting developed with 
subsequent rises in alveolar-arterial oxygen difference. 

The ultimate cause of shock in this model, and throughout 
surgery in general, remains poorly understood. Tissue trauma 
probably plays a role and exteriorization of the small bowel 
produced marked deterioration in these pigs, presumably because 
of fluid loss or mucosal dysfunction with endotoxin absorption. 
Portal and systemic endotoxinaemia have been previously 
observed in a wide range of surgical procedures. Aortic cross- 
clamping may also be important and reperfusion pulmonary 
injury is described! ?-'?. Almost certainly the circulatory failure 
seen in this model results from a combination of these known 
and possibly other as yet unknown influences. The most 
important difference between our model and clinical major 
surgery was that fluid resuscitation was not continuous 
throughout the ‘operation’ so that the circulatory consequences 
of these several processes were not masked. 





Figure 4 Scanning electron micrographs of screen filters through which 
vena caval blood has been passed following surgical shock showing 
microaggregates (a) (original magnification x 40). Transmission electron 
micrography (original magnification x 10000) shows the aggregate core 
to be composed of highly activated and degranulated platelets (b). Before 
shock, scanning electron micrographs of screen filters through which vena 
caval blood had past showed little evidence of microaggregates 
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Figure 5 Radiolabelled platelets accumulate in the lung during surgery 
and shock (a) with an associated increase in pulmonar y vascular resistance 
index (b). Pulmonary shunt rises (c) following resuscitation, with resultant 
increases in lung dysfunction as demonstrated by alveolar-arterial oxygen 
difference (d) and a reduction in arterial oxygen tension (e). Values are 
mean t s.e.m. *P «0-05, **P «0-01 


Falls in platelet and leucocyte counts are well described in 
many shock states and are known to be associated with acute 
respiratory failure! * ! 5. The explanation may be the formation 
of platelet and leucocyte aggregates in peripheral blood!?. The 
results of screen filtration pressure measurements in our study 
demonstrate that aggregates appeared in vena caval blood 
at the same time as the fall in platelet and leucocyte counts were 
first detected. On electron microscopy, these aggregates 
consisted almost entirely of platelets with no significant 
leucocyte involvement. The fall in circulating leucocyte numbers 
probably results fram leucocyte margination in the lung, 
possibly initiated by endothelial injury following platelet micro- 
embolization or by release of thromboxanes which are known to 
produce leucocyte adhesion to endothelium! ". 
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Although the importance of microembolization in 
pulmonary dysfunction following shock remains uncertain, it is 
now accepted that this microembolization does occur! )! 8:19, 
The increase in pulmonary radioactivity in our model confirms 
the accumulation of platelets which has previously been 
demonstrated by platelet sequestration studies in endotoxic and 
traumatic shock?*?!, The subsequent development of severe 
pulmonary arteriovenous shunting in our pigs was similar to 
changes reported following elective aneurysm surgery in 
patients when shunting more than doubled in the early 
postoperative period and was associated with pulmonary 
platelet sequestration''. In our model, platelet and leucocyte 
counts continued to fall postoperatively and, despite the death 
of those pigs which presumably had the worst pulmonary 
damage, pulmonary function in survivors deteriorated yet 
further by 3 days. These changes may have resulted from further 
sequestration of platelets and leucocytes in the pulmonary 
microvasculature or from the release of vasoactive substances 
including thromboxanes, leukotrienes and oxygen free radicals 
which promote further pulmonary damage? ?*. 

Although the relationship between vena caval aggregates, 
pulmonary platelet uptake, the development of pulmonary 
shunting and subsequent impaired oxygenation of arterial 
blood was impressive, proof that the aggregates cause 
pulmonary damage still depends on demonstrating that 
prevention of aggregates will also improve pulmonary function 
following surgery or severe shock. The prevention of such 
aggregates is conceivable in modern surgery and may possibly 
be achieved by prostaglandin therapy or by removing the 
relevant blood cells before surgery and returning them to 
achieve haemostasis when the operation is completed. 


Acknowledgements 


This study was supported by the Trustees of Charing Cross Hospital 
and Upjohn Ltd. We thank Dee Poskitt for preparing the manuscript. 


References 


1. QGreenhall MJ, Evans M, Pollock AV. Midline or transverse 
laparotomy? A random controlled clinical trial. IL. Influence on 
post-operative pulmonary complications. Br J Surg 1980; 67: 
191-4. 

2. "White MK, Shepro D, Hechtman HB. Pulmonary function and 
platelet-lung interaction. J Appl Physiol 1973; 34: 697-703. 

3. Knudsen J. Duration of hypoxaemia after uncomplicated upper 
abdominal and thoraco-abdominal operations. Anaesthesia 1970; 
25: 372-7. 

4. McCollum CN, Campbell IT. The value of measuring 
intravascular platelet aggregates in the prediction of post- 
operative pulmonary dysfunction. Br J Surg 1979; 66: 703-7. 

5. Blaisdell RW, Lim RC, Stallone RJ. The mechanism of 
pulmonary damage following traumatic shock. Surg Gynecol 
Obstet 1970; 130: 15-22. 

6. Blaisdell RW, Lim RC, Amberg JR, Choy SH, Hall AD, Thomas 
AN. Pulmonary microembolisation: A cause of morbidity and 
death after major vascular surgery. Arch Surg 1966; 93: 776-86. 

7. McKay DG, Margaretten W, Csavossy I. An electron microscope 
study of the effects of bacterial endotoxin on the blood-vascular 
system. Lab Invest 1966; 15: 181529. 

8. Swank RL. Platelet aggregation: Its role and cause in surgical 
shock. Trauma 1968; 8: 872-9. 

9. Hopkinson RB. The flow-directed balloon flotation catheter. In: 
Peters JL, ed. A Manual of Central Venous Catheterisation and 
Parenteral Nutrition. London: John Wright, 1983. 

10. Nunn JF. Applied Respiratory Physiology with Special Reference 
1o Anaesthesia. London: Butterworths, 1969. 

ll. Hechtman HB, Lonergan EA, Shepro D. Platelet and leucocyte 
lung interactions in patients with respiratory failure. Surgery 
1978; 83: 155-63. 

12. Gervin AS, Mason KG, Wright CB. Microaggregate formation 
during regional hypoperfusion. Surg Gynecol Obstet 1975; 141: 
719-23. 

13. Stalone RJ, Lim RC, Blaisdell RW. Pathogenesis of the 
pulmonary changes following ischaemia of the lower extremities. 
Ann Thorac Surg 1969; 7: 539-49. 

14. Webb PJ, Westwick J, Scully MF, Zahavi J, Kakkar VV. Do 


Br. J. Surg., Vol. 75, No. 12, December 1988 


Pulmonary microembolization in experimental aortic surgery: K. R. Poskitt et al. 


prostacyclin and thromboxane play a role In endotoxic shock? Br 
J Surg 1981; 68: 720-4. 

15. Worthen GS, Goins AJ, Mitchell BC, Larsen GC, Reeves JR, 
Henson PM  Platelet-activating factor causes neutrophil 
accumulation and oedema in rabbit lungs. Chest 1983, 33: 
13-158. 

(6 Bone RC, Francis PB, Pierce AK Intravascular coagulation 
associated with the adult respiratory distress syndrome. Am J 
Med 1976; 61: 584-9, 

17. Spagnuolo PJ, Eliner JJ, Hassid A, Dunn MJ. Thromboxane A, 
mediates augmented polymorphonuclear leucocyte adhesiveness 
J Clin Invest 1980, 66: 406-14. 

8. Hyman AL, Spannhake EW, Kadowitz PJ. Prostaglandins and 
the lung Am Rev Resp Dis 1978; 117: 111-36. 

9. Bowald S, Eriksson I, Wiklund L. The influence of heparin on 


Short note 


haemodynamics and blood gases during abdominal aortic 
surgery Acta Chir Scand 1980; 146: 333-41. 

20. Thorne LJ, Kuenzig M, McDonald M, Schwartz SI. Effect of 
denervation of a lung on pulmonary platelet trapping associated 

- with traumatic shock Surgery 1980; 88: 208-14 

21. Ljungqvist U, Bergentz SE, Lewis DH. The distribution. of 
platelets, fibrin and erythrocytes in various organs following 
experimental trauma. Eur Surg Res 1971; 3: 293-300 

22. Ford-Hutchinson AW. Leukotrienes: Their formation and role as 
inflammatory mediators. Fed Proc 1985; 44: 25-9 

23. Hammerschmidt DE Leucocytes in lung injury. Chest 1983; 83. 
16S—20S 

24 Modig J. Adult respiratory distress syndrome: Pathogenesis and 
treatment Acta Chir Scand 1986; 152: 241-9. 

Paper accepted 15 August 1988 





Br. J. Surg. 1988, Vol. 75, December, 1211 


Suction drainage of the axilla: 
a prospective randomized trial 


A. E. P. Cameron, S. R. Ebbs, F. Wylie 
and M. Baum 


Department of Surgery, Kings College Hospital, Rayne 
Institute, 123 Coldharbour Lane, London SE5, UK 


Correspondence to: Mr S. R. Ebbs 


Suction drainage of axillary wounds after surgery for breast 
cancer is widely employed to prevent the development of 
postoperative seromas. Such drains could offer a portal to 
infection and may even encourage continued drainage either 
because of the suction applied or an irritant effect. Drainage 
has not been previously shown to reduce seroma formation 
and the omission of a drain might shorten hospital stay, reduce 
demands on nurses, and lessen postoperative discomfort. We 
have conducted a prospective randomized clinical trial to 
determine their value. 


Patients and methods 


At operation the ipsilateral axilla was approached through a separate 
incision from that used to remove the primary tumour. Contents of 
the axilla were cleared below the axillary vein by a standardized 
technique! The breast wound was not routinely drained. After 
haemostasis had been achieved the diathermy was replaced in 1ts sheath 
and the patient randomized using a sequentially numbered sealed 
envelope. Where allocated, a single closed suction drain (Red:vac®, 
Biomet Ltd., Bridgend, UK) was inserted into the axilla Further use of 
the diathermy was prohibited. 

After the operation the wound was examined daily for the 
development of a seroma until discharge from hospital. Drains were 
removed when considered to have ceased functioning, 1.e when under 
25 ml of fluid had been drained in the previous 24h. Patients have 
generally received uniform advice on shoulder exercise from a trained 
nurse counsellor? 

After discharge from hospital, follow-up and treatment were not 
uniform, therefore data have not been collected concerning the 
subsequent incidence of late complications. 


Table 1 Comparison of patients who underwent suction drainage and 
those who did not undergo drainage after axillary surgery 








No drainage Drainage Significance 
Number of patients 20 20 
Mean age in years 50 (+426) 52(+27) nsf 
(+s e.m.) 
Penoperative tamoxifen 13 13 n.s * 
Postoperative seroma 9 2 P«004* 


Mean postoperative stay 34(+03) 39(+403) nsf 


in days («s em ) 





* Y? test, Yates’ continuity correction, 1 d f , t Student's t test 
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Results 


Forty consecutive patients undergoing axillary clearance as part 
of primary surgical treatment for carcinoma of the breast were 
entered into this trial. Twenty patients were allocated a suction 
drain. The two groups had similar demographic factors 
(Table 1). No patient suffered a wound infection. 

After surgery nine seromas developed in the twenty patients 
who did not have a drain inserted. Two seromas occurred in 
the drainage group (P «0:04, x? test). Duration of hospital stay 
was slightly increased in the group who were drained but this 
did not reach statistical significance. 

Discussion . 

Troublesome collections of fluid are common following surgery 
for breast disease? These seromas may occur either beneath 
the skin flaps produced by a mastectomy scar or within the 
axilla. The changing management of early breast cancer has 
brought about the wider implementation of conservative 
surgery This utilizes lumpectomy and additionally the axillary 
contents are commonly cleared to provide valuable prognostic 
information allowing a rational choice of adjuvant therapy. À 
previous study from this department found that tamoxifen, 
widely used as an adjuvant treatment for breast cancer, 
increased the incidence of axillary seromas*. To prevent the 
development of seromas suction drains are inserted in the axilla, 
but the continued loss of serous fluid may delay discharge from 
hospital. In other areas of the body suction drains have been 
found to increase the incidence of fluid collections?. 

The results of our study confirm the high incidence of seroma 
development following axillary clearance. Unless suction drains 
are employed we consider that the incidence is unacceptably 
high. Drainage does not rule out the possibility of seroma 
development and has disadvantages in terms of expense, nursing 
time and possible prolongation of hospital stay. We are 
therefore currently investigating further therapeutic manoeuvres 
In an attempt to solve this problem. 
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Effect of transdermal glyceryl 
trinitrate on the survival of 
peripheral intravenous infusions: 
a double-blind prospective 
clinical study 


Phlebitis is the commonest complication of intravenous infusion. It has 
been suggested that it is initiated by venoconstriction at the infusion 
site, hence treatment with a vasodilator may reduce its incidence. We 
carried out a prospective double-blind controlled study of the effect of 
transdermal glyceryl trinitrate on the survival of peripheral intravenous 
infusions in 340 patients. Fifty-five per cent (94 out of 170) of the 
infusions failed in the control group compared with 19 per cent (33 out 
of 170) in the treatment group (y? — 45, P « 0-0005). The commonest 
cause of infusion failure was superficial phlebitis: 47 percent in the 
control group and 17 percent in the treatment group (x? = 46, 
P <0-0005). The estimated median time of infusion survival was 74 h 
in the control group compared with 127 h in the treatment group (log 
rank xy? = 143, P < 0-0001). We conclude that infusion phlebitis is a 
common problem in hospitalized patients and its incidence can be 
effectively reduced by transdermal glyceryl trinitrate. 


Road, Portsmouth PO3 6AD, UK 


Infusion phlebitis is a common cause of morbidity 1n hospital 
practice. It 1s the commonest complication of intravenous 
therapy and its reported incidence varies between 30 and 
70 percent of infusions!-?. Many factors contribute to its 
development which makes prevention difficult. In most cases 
such prevention saves the patient from a minor but rather 
painful condition; but when few peripheral vetns are available 
1t becomes very important to prolong the life of each infusion 
site. 

It has been suggested that infusion phlebitis and extravasa- 
tion are initiated by venoconstriction at the infusion site 
brought about by irritation of the endotheltum? and, therefore, 
it may be possible to reduce their incidence by keeping the 
infused veins dilated. Wright et al." have reported that trans- 
dermal glyceryl trinitrate (GTN) patches applied close to the 
cannulation site reduced the failure rate of peripheral intra- 
venous infusions. This could be invaluable in the prevention of 
phlebitis and extravasation, thereby saving patients consider- 
able discomfort and worry and decreasing the workload for 
hospital staff. However, a criticism of the study design of Wright 
et al.’ ıs that their patients came from different wards within 
a hospital where techniques of cannulae siting, the size and 
nature of the cannulae used and the care of intravenous 
infusions may be different. They replaced the GTN patch after 
3-4 days on the assumption that the release of the drug is 
constant over that period. The manufacturer’s data sheet does 
not give release rates for periods exceeding 24h and Riess et 
al.® have reported that the GTN plasma concentration falls if 
the same patch is worn for longer than 48 h. Therefore, we 
studied the effect of GTN patches on the survival of peripheral 
intravenous infusions in a controlled population where the 
patches were changed daily. 


Patients and methods 


This prospective double-blind controlled trial took place on a general 
surgical unit with 62 beds. All patients between 16 and 80 years of age 
and requiring intravenous therapy were considered Hypovolaemic and 
seriously ill patients, those with glaucoma and/or an unstable cardio- 
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vascular system, those on anti-inflammatory or vasodilator drugs, those 
receiving blood transfusion, and those who were known to be allergic 
to GTN or Elastoplast® (Smith and Nephew Ltd., UK) were not entered 
inthe study The protocol was approved by the local ethical committee 
and all patients gave written informed consent 

A total of 340 patients entered the trial and were randomized to 
receive, immediately after the venous cannulation, a self-adhesive 
patch of either Transiderm-Nitro 5® (Ciba-Geigy Pharmaceuticals, 
Horsham, UK; Transderm Nitro 5® in the USA) which releases 5 mg 
GTN daily at a continuous rate, or identical placebo systems. The 
patches were contained in coded boxes, one box being randomly 
allocated to each patient. The randomuzation was carried out indepen- 
dently and was stratified to avoid a between-group discrepancy in the 
male.female ratio The key to randomization was held by the principal 
pharmacist and released at the end of the study for data analysis. The 
patches were applied distal and as close as possible to the cannulation 
site and replaced daily For those cannulae sited on the dorsum of the 
hand, the patches were placed alongside the cannulae 

The same make of infusion sets (Continu-Flo®, Travenol Labora- 
tones Ltd, Egham, UK) and TEFLON* cannulae (Venflon" 2, 
Viggo, Helsingborg, Sweden) were inserted by a team of four doctors 
(Junior surgeons) according to standard procedures for preparing and 
caring for the intravenous sites and for inserting the cannulae. The site 
of msertion was prepared using a cleansing wipe saturated with 
70 per cent v/v isopropyl alcohol BP (Sterets® Alcowipe, Seton- 
Prebbles Ltd.) The same dressing (Vecafix™, Viggo, Swindon, UK) 
was used to cover all cannulae. If a haematoma developed at the 
puncture site or if access to a vein was not achieved after two puncture 
attempts, a new site was chosen (preferably in the other limb) Only 
the upper limbs were used The ease of siting the cannulae was graded 
for each patient on the following subjective scale: very easy, easy, 
difficult, very difficult All patients were given a mobility score: zero 
for patients who were bedridden for more than 50 percent of the time, 
and one or two for patients who were, respectively, partially or 
fully mobile for more than SOpercent of the time All additives 
were introduced by doctors or trained nurses using standard aseptic 
techniques 

The infusion was discontinued and the cannula removed when it 
was no longer required for treatment or when it failed Failure of 
infusion was defined as the occurrence of either. phlebitis or extra- 


* TEFLON" is a registered trademark of Du Pont, UK 
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"able 1 Comparability of groups 








Control Treatment 
(n= 170) (n = 170) 
Mean age (years) 525 51:5 
Male:female 70:100 70:100 
Zannula size 
14G 11 12 
J6G 109 99 
17G 1 0 
18G 46 59 
NA 3 0 
Zannula site 
Dominant non-dominant limb 53.117 54:116 
Dorsum of hand 23 23 
Wrist 20 22 
Forearm 122 120 
Cubital fossa 4 5 
NA 1 0 
[ntravenous additives 
Antibiotics 12 25 
Potassium chloride 10 14 
General anaesthetic 2 0 
None 137 123 
NA 9 8 
Ease of siting of cannula 
Very easy 52 44 
Easy 104 98 
Difficult 7 22 
Very difficult 0 1 
Sited under general anaesthetic 2 0 
NA 5 5 
Mobility score 
0 50 43 
1 113 109 
2 4 9 
NA 3 9 





NA, information not available 


vasation and/or an irregular 1nfusion rate. Phlebitis was defined as the 
presence of two or more of the following signs: pain, erythema, swelling, 
excessive warmth, and/or palpable venous cord Only one infusion site 
was studied per patient 

Venepuncture sites were inspected by the same investigator, together 
with a trained nurse, 12-hourly or when an irregulanty of infusion rate 
or the patient’s discomfort was reported Information including age, 
sex, patch number, date, time, site and ease of cannulation, size of 
cannula, nature of the infusate and additives, mobility of patient, 
evidence of irregularity of infusion rate, signs of phlebitis and extravasa- 
tion, and times of removal of cannula were recorded on a standard 
form for each patient. 

Failure incidence was analysed by life-table methods, the log rank 
test and proportional hazard modelling using the computer package 
BDMP?'19?, These methods take into account not only differences m 
cannulae survival but also the fact that since many cannulae are removed 
for reasons other than failure (censored observations), the number of 
surviving cannulae that can fail decreases with time 


Results 


The mean age of the 170 patients in the treatment group was 
51-5 years (range 16-80) compared with 52-5 years (range 
16-79) for the 170 patients in the control group. The two groups 
were similar in terms of cannulae site and size, ease of siting 
of cannulae and mobility score of patients (Table 1). The 
intravenous fluids used were 4 per cent dextrose saline, 
5 per cent dextrose in water, normal saline and Hartmann’s 
solution, with the distribution being equal between the control 
and treatment groups. Antibiotics and potassium chloride were 
the most common additives infused. Twenty-five patients re- 
ceived antibiotics in the treatment group compared with twelve 
in the control group, whereas the frequency of use of potassium 
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chloride was similar in both groups (Table 1). The non- 
dominant limb was used more often than the dominant (117 
(69 percent) control, 116 (68percent) treatment) with the 
forearm being the commonest site of cannulation (122 (72 
per cent) control, 120 (71 per cent) treatment). 

There were 94 (55 percent) failed infusions in the control 
group compared with 33 (19 percent) in the treatment group 
(xà = 45, P < 0-0005). In all, 74 (43 per cent) cannulae survived 
the full length of treatment in the control group compared with 
135 (79 per cent) in the treatment group (x? = 40, P < 00005). 
The commonest cause of infusion failure was superficial phle- 
bitis: 80 (47 percent) in the control group and 29 (17 percent) 
in the treatment group (Table 2, x^ —46, P —0-0005). 

The estimated median time of cannulation was 74 h in the 
control group compared with 127 h in the group that received 
Transiderm-Nitro 5 (Figure 1; log rank y? = 143, P < 0-0001). 
Differences in infusion survival between control and treatment 
groups remained significant when allowance was made for 
differences between the four doctors who inserted the cannulae, 
sex of the patient, cannulae size and site, mobility score, and 
drug additives using a proportional hazards model (z — 104, 
P < 0:001, relative risk of failure in the treatment group = 0-09, 
95 percent confidence limits 0-06—0-15). Size 16 G and 18G 
cannulae survived longer than size 14 G, irrespective of the 
treatment group (Table 3; relative risk of failure for 16 G 
cannulae = 0-51, 95 per cent confidence limits 0-26—0-98, and for 
18 G cannulae = 0-39, 95 per cent confidence limits 0-19—0-78) 

Headache and skin rash were the only side-effects noted and 
there was no between-group difference (Table 4). 


Discussion 


The aetiology of infusion phlebitis is multifactorial: dura- 
tion! 1-15 and site of infusion! 1*6, rate of flow!':!?, nature 
of infusate and drug additives including the pH and particulate 
matter’ 1213.17-22_ size of vein!*?, cannula size?* 75 and 
materiali?2526, trauma at venepuncture’*?’, and infec- 
tion??:2? have all been incriminated. Of these, bacterial infection 
remains the most potentially serious problem as it could lead 
to suppurative phlebitis and septicaemia??, Several regimens 
have been suggested for prophylaxis including in-line filtra- 
tion5:31.32 neutralization of acid solutions! ^!" and the addi- 
tion of steroids and/or heparin to the infusate**-?°. However, 
filters are expensive and are used primarily for solutions with 
high particulate loads, such as antibiotics. Glucose solutions 
cannot be manufactured at neutral pH and their routine 
neutralization before use is not generally feasible. Heparin 
carries a small risk of bleeding in surgical patients and may 
(rarely) cause thrombocytopenia. Steroids may inhibit local 
defence mechanisms which could increase the risk of infective 
phlebitis. In view of the above, many clinicians have adopted 
the policy of frequently changing the infusion site in an attempt 
to reduce the incidence of phlebitis. 

In clinical practice, concentrated solutions and irritant drugs 
are given via central rather than peripheral veins because the 
greater blood flow in central veins rapidly dilutes the infusate 
and removes the irritant. Therefore, the concept of increasing 


Table 2 Reasons for removal of cannulae 








Control Treatment 
End of treatment 74 (43:5) 135 (79-4) 
Phlebitis 80 (47 1) 29 (17-2) 
Extravasation 1 (0-6) 1 (06) 
Irregular infusion rate 0 1 (06) 
More than one reason* 13 (7-6) 2 (12) 
Patients opted out of trial 2 (12) 2 (1 2) 





*A combination of the following: thrombophlebitis, extravasation, 
irregular infusion rate Values in parentheses are percentages 
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Figurel Relative survival of infusions in the treatment and control groups. Each point represents the time when one or more infusions were discontinued foi 
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Table 3 Cannulae size and infusion survival (hours) 





Table 4 Adverse reactions 




















Control Treatment Reaction Control Treatment 
Mean Mean None 160 156 
tme (h) sem n tme (h) sem n Headache, trial stopped* 6 6 
Headache, trial continuedf 2 5 
14G 578 98 10 877 11-2 12 Skin rash, trial stoppedt 2 3 
16G 69-7 28 108 119 46 97 
17G 65 — 1 * Patients opted out of trial; f headache responded to analgesia and 
18G 751 40 46 130 48 59 patients opted to carry on with trial; f trial stopped on suspicion of 
NA — — 5 — — 2 an allergic reaction 


NA, information not available 


the blood flow in peripheral veins is appealing and may reduce 
the incidence of infusion phlebitis. Transdermal GTN has been 
shown to induce local vasodilatation????, and sublingual 
GTN has been reported to increase blood flow while decreas- 
ing vascular resistance and venous tone in the forearm??. 
Transiderm-Nitro 5 releases 5 mg GTN daily at a constant 
rate. If the aetiology of phlebitis is infective then venodilatation 
induced by GTN could reduce the incidence by allowing 
neutrophils easy access to the contaminated site. 

Our results are ın agreement with those of Wright et al.’ 
and confirm the beneficial effects of Transiderm-Nitro 5 patches 
in reducing the incidence of peripheral intravenous failure. At 
first, 1t would appear that changing the GTN patch daily 
has no significant advantage over the cheaper and simpler 
strategy of changing it every third or fourth day. However, 
comparing the infusion survival curves of Wright et al.’ 
with ours reveals that! while the placebo survival rates are 
very similar, the treatment survival rates are different. The 
relative survival in the treatment group at 96 h is better in our 
study (0-91) where the patch is changed daily than in the study 
of Wright et al.” (0-70) where the GTN patch ts changed every 
third or fourth day. This marked difference 1s unlikely to be 
affected by the inevitable minor inaccuracies due to interpolat- 
ing survival probabilities for the study of Wright et al. from 
their published survival curve’. Further studies evaluating dose 
regimens are needed to find the adequate dose required to 
obtain optimal effect. 

The effect of GTN may not be due solely to local vasodilata- 
tion. The drug has been shown to stimulate synthesis of 
prostacyclin by cultured human endothelial cells*®. Prosta- 
cyclin is a potent inhibitor of platelet aggregation and is 
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synthesized in vascular walls by prostaglandin endoperoxides*?. 
It has been suggested that, following vascular injury, endo- 
thelial damage could reduce prostacyclin synthesis, resulting in 
regional vasoconstriction*?. The potent vasoconstrictor throm- 
boxane A, is then produced by aggregating platelets in the 
damaged area. Prostacyclin, which also relaxes smooth muscle 
cells in vein walls, may be produced in increased amounts by 
surrounding undamaged endothelial cells The maintenance of 
an effective concentration of prostacyclin at infusion sites in 
veins (by the use of GTN) may help to relax smooth muscle 
and prevent venoconstriction and platelet aggregation, thereby 
possibly reducing the incidence of infusion thrombophlebitis. 

The populations in the treatment and control groups were 
similar, except that more cannulae in the treatment group were 
difficult to site (22 treatment, 7 control) and more infusions 
received antibiotic additives (25 treatment, 12 control). Never- 
theless, despite this possible deleterious bias within the random 
selection, the incidence of infusion failure was significantly lower 
in the treatment group (33 infusions) than in the control group 
(94 infusions) 

The incidence of headaches and skin rashes was similar in the 
control and treatment groups. The skin rash is more likely to be 
due to the adhesive part of the patch and not to the GTN. The 
incidence of headache in surgical patients has not been reported 
and it may be greater than in the normal population. However, 
the incidence of headache in the treatment group (6 per cent) 
was lower than in that reported by Wright et al.” (14 per cent) 
in a similar study. . 

The incidence of phlebitis in the control group (47 per cent) 
1s similar to that reported by Dinley!?, Emerin and Marshall! 
and Collin et al.??. The finding that smaller size cannulae 
survived longer than larger ones irrespective of the treatment 
group is in agreement with the findings of Swanson and 
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Aldrete?? and those of Curry and Zallen?* Thrombus forma- 
tion ıs related to the size of the cannula?*?. Therefore, a 
build-up of thrombus on a small cannula may be less likely to 
occlude the vessel. Even a partial occlusion may impede blood 
flow and produce a deleterious effect on the endothelium by 
the undiluted infusate?? 

Apart from the important benefit of improved patient’s 
welfare, the central issue is one of cost-effectiveness. The cost 
sequelae of infusion failure are those of staff time and material 
costs of re-infusion. The differential failure rate between the 
treatment and control groups is so marked (Figure 1) that it 
1s likely to offset the initial cost of the daily change of the 
transdermal GTN patch. Cost-benefit analyses are needed to 
examine the cost implications of this new treatment to reduce 
the incidence of peripheral intravenous infusion failure. 
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Definitive one-stage emergency 
large bowel surgery 


During a 30-month period, 126 operations for emergency large 
bowel conditions were performed: 57 were for colonic carcinoma, 26 for 
acute diverticulitis, 14 for colonic ischaemia, 13 for complications of 
inflammatory bowel disease, and 16 for other conditions. Sixty-eight 
patients had peritonitis. One hundred and ten patients (87-3 per cent) 
underwent immediate resection. Of these, 83 (65-9 per cent of the overall 
group) had colonic resection with primary anastomosis but without a 
colostomy, 56 of which were left-sided colonic resections. Excluding 9 
of the 68 patients with peritonitis, who had a total colectomy, 
66 per cent also underwent resection, anastomosis and no colostomy. 
Total group mortality was 14:3 per cent: 12-7 per cent in the immediate 
resection group, 9-6 per cent in those with primary anastomosis and no 
colostomy, 5:2 per cent in the group with peritonitis undergoing resection 
and anastomosis, and 25 per cent in those having non-resectional surgery. 
Complications included an overall wound infection rate of 10:3 per cent 
and a clinical anastomotic leak rate of 7:2 per cent in those who had 
anastomosis without colostomy. Our results suggest that resection and 
primary anastomosis can be performed with acceptable morbidity and 
mortality in a high proportion of cases of emergency large bowel 
conditions, irrespective of underlying pathology, site of disease or the 


75 Francis Street, Boston, 
Massachusetts 02115, USA 


Despite advances in critical care, surgery for emergency large 
bowel conditions continues to be frequently associated with an 
unsatisfactory outcome. Traditionally, large bowel emergencies 
were treated in stages', but more recently there has been a 
trend towards definitive surgery with immediate resection, and 
anastomosis under certain conditions*~*. Peritonitis, however, 
is frequently regarded as a contra-indication to primary resec- 
tion and Immediate anastomosis, although there is some clinical 
and experimental evidence to refute this view$-*. 

Emergency large bowel conditions occur predominantly in 
the elderly. Initial management by performing a colostomy 1s 
often unsatisfactory. palliation is poor and colostomy manage- 
ment in the frail patient can be difficult. Additionally, many 
such stomas are never closed?-!? In recent years our approach 
has been to avoid a colostomy except for compelling reasons. 
Our results, based on 126 consecutive cases, suggest that this 
approach is not associated with increased morbidity or mortal- 
ity over traditional management and may be associated with 
better palliation and rehabilitation of the patient. 


Patients and methods 


Between January 1985 and June 1987, 126 emergency large bowel 
operations were performed in Worthing District Hospital The popula- 
tion served was 240100, of whom 33 per cent were older than 60 years 
(1985 figures). The study was retrospective for the first 6 months and 
prospective thereafter. If a diagnosis of acute large bowel pathology 
was made at laparotomy, the subject was entered into the study and 
evaluated until discharge, death, or to the end of the study period. 
Patient details collected included age, sex, pre-operative and total 
hospital stay, clinical and pathological diagnoses, cancer stage and 
degree of peritonitis if present, operation performed, surgeon, complica- 
tions, mortality, presence of colostomy and details of colostomy 
management. Emergency surgery was defined as a colonic operation 
without preceding bowel preparation or arising from complications of 
large bowel investigation or preparation. Our current practice involves 
mechanical bowel preparation in all patients undergoing elective 
colorectal operations in this hospital A standard operative protocol 
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presence of peritonitis. 
Keywords: Emergency, one-stage colon surgery 


was performed by consultants and registrars. Incisions were para- 
median, wound drapes were never used, anastomoses were inverting 
and two-layered using 2/0 chromic and 2/0 silk, and corrugated drains 
were placed near all anastomoses. Peritoneal lavage using 2—3 litres of 
09 per cent saline was performed for all cases of generalized peritonitis, 
no antibiotic was added to this solution On-table colonic lavage was 
not performed, if faecal loading was a problem the bowel was evacuated 
by manual compression into a bowl. This followed resection of the 
lesion and isolation of the distal clamped bowel outside the abdomen, 
thereby preventing faecal soiling. 

Prumary anastomoses were carried out if the operating surgeon felt 
that the local conditions such as blood supply, mesenteric tension and 
tissue friability were adequate The wound, including skin, was closed 
in layers. All patients received 1 g cefuroxime and 500 mg metronidazole 
intravenously perioperatively. Two further doses were always given. In 
the presence of sepsis or peritoneal soiling, antibiotics were continued 
for 7 days Wound sepsis was defined as any collection of wound pus, 
excluding stitch sinuses, before discharge Any faeculent discharge from 
the drain site was considered an anastomotic leak, no radiological studies 
were performed. Penoperative death was defined as mortality within 
1 month of operation, or death in hospital before discharge Other 
major complications were based on accepted clinical and investigative 
criteria 

Pathological staging of tumours was based on the Aster and Coller 
modification of Dukes’ classification13, with a ‘D’ classification indicat- 
ing intra-abdominal metastases (Table 1) The degree of peritonitis was 
classified by the method of Hughes!* as modified by Krukowski and 
Matheson? (Table 2) 

All data were analysed on a microcomputer (Macintosh SE, Apple 
computers) using a standard database (Filemaker) and statistical 
package (Statview 512+) Results are expressed as mean t s.e m. 
Student's t test, analysis of variance, and tests with Yates' correc- 
tion were used for comparing groups as indicated. Differences were 
considered significant when P « 0 05. 


Results 


Over the 30-month study period, 126 patients were operated 
on for acute large bowel conditions. Of the total, 81 were women 
and 45 were men, with a mean age of 69-9 years (s.e.m + 14, 





0007-1323/88/121216-04$3 00 © 1988 Butterworth & Co (Publishers) Ltd 


ange 15-96 years). The ratio of women to men (1:7:1) is 
consistent with sex ratios in the Worthing district in this age 
Toup. Acute referrals accounted for 122 cases; 2 patients 
xesented with complications of colonoscopy and a further 2 
ases, 1 obstruction and 1 perforation, arose following barium 
'nema. Apart from the latter four cases, diagnoses were based 
o clinical examination with plain abdominal X-rays and 
vere confirmed at laparotomy. 


"able 1 Site and histological classification of tumours in patients with 
olorectal carcinoma 


Histological classification 
nte B, B; C, C; D’ Total 
Zaecum 15 2 2 19 
Tepatic flexure 2 2 
l'ransverse colon 1 1 2 
»plenic flexure 2 3 1 6 
Jescending colon 1 1 2 4 
tectosigmoid 1 4 12 3 4 24 
“otal 3 31 5 12 57 


[able 2 Underlying aetiology and pathological grade of peritonitis 


Pathological grade 


nte A Bl B2 C1 C2 Total 
Carcinoma 4 1 7 1 13 
Diverticulttis 8 7 4 4 3 26 
BD 

Crohn's 4 4 

Colitis 4 4 8 
schaemia 2 3 1 6 
Miscellaneous 2 5 1 3 11 
l'otal 20 16 6 21 5 68 


Classification: A, acute mflammation without free pus, B1, localized 


ibscess; B2, localized peritonitis; C1, generalized purulent pentonitts; 
22, generalized faeculent peritonitis, IBD, inflammatory bowel disease 
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The pathological and clinical diagnoses and the operative 
procedures performed are listed in Table 3; 110 patients 
(87-3 percent) underwent immediate resection; 88 (69-8 per 
cent) had resection and primary anastomosis, of whom 5 had a 
colostomy because of particular peroperative concern regarding 
the anastomosis. Of the 83 who had resection, anastomosis and 
no colostomy, 32 underwent right-sided and 51 left-sided 
resections As expected, a higher proportion of patients with 
right-sided obstruction and peritonitis underwent resection 
and primary anastomosis (88 per cent and 90-9 per cent respec- 
tively) than those with left-sided disease (80-6 percent and 
60-4 per cent). 

The total peritonitis group is shown in Table 2. Twenty-six 
patients had generalized peritonitis (grades Cl and C2); of 
these, sixteen had resection and anastomosis (two had a colos- 
tomy and two were right-sided lesions). Four of the ten 
remaining patients with peritonitis had some form -of total 
colectomy, four had Hartmann’s procedures, and two had a 
defunctioning colostomy only. 

Diagnostic and operative group mortality figures and details 
of the deaths that occurred are shown in Tables 4 and 5. The 
highest group mortality was in those with inflammatory bowel 
disease. The four deaths in this group occurred in those with 
acute colitis (44 percent), three of whom underwent procto- 
colectomy while the fourth patient had a total colectomy and 
ileostomy. There was a trend towards a higher mortality rate in 
patients undergoing conservative or non-resectional surgery 
(25 percent) than in those undergoing immediate resection 
(12-7 percent), or primary anastomosis and no colostomy 
(9-6 per cent), although this did not reach statistical significance 
(x? = 1-98, n.s.). i 

There was no age difference between survivors and non- 
survivors (69:9 + 2-6 versus 71-23: 2:9; analysis of variance, 
Dunnett t test = 1-609, n.s.). The major complications seen are 
listed in Table 6. One or more complications occurred in 58 
patients, 14 patients had 2 or more, and 11 of the 18 
deaths occurred in this latter group (y?7=11-7, P» 0-01). 
Eight patients developed multiple organ failure, all of whom 
died. Seven anastomotic leaks occurred, six in patients with no 
colostomy; this group contained three each from right- and 
left-sided resections. Two of the left-sided leaks were converted 
to end colostomies, and the remaining five settled without 
further surgical management. None of these patients died. Three 


[able 3 Operations performed in the different aetiological and clinical groups 


Resection + 
anastomosis Hartmann's 
Diagnosis 
Carcinoma. 43 Q) 7 
Diverticulitis 16 (1) 4 
IBD 
Crohn’s ; 4 
Colitis 
Ischaemia 12 (1) 2 
Miscellaneous 13 (1) 
l'otal 88 13 
jte 
Left colon 
Obstruction 25 (3) 5 
Peritonitis 29 (2) 8 
Haemorrhage 2 
Right colon 
Obstruction 22 
Penritonitis 10 
Total colon 
Colitis 
Total 88 13 


Bypass Colostomy Drain Total 

only only only colectomy Total 

3 4 57 

4 2 26 

4 

9 9 

14 

3 16 

3 8 5 9 126 

1 31 

7 4 48 

2 

3 25 

I 11 

9 9 

3 8 5 9 126 





Numbers in parentheses indicate patients who also received a colostomy, IBD, inflammatory bowel disease 
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further faecal fistulae occurred in non-anastomotic cases, all of 
which resolved spontaneously. 

Surgeons of regtstrar status performed 104 of the 126 opera- 
tions (82:5 per cent). Within this group, a total of 14 deaths 
and 32 complications occurred, while 4 deaths and 33 complica- 
tions occurred in the non-registrar group. Frequency of deaths 
and complications were similar in both groups (y? — 0-078 and 
0-5 respectively, n.s.) Also, the complication rate in patients 
following resection anastomosis and no colostomy was no 
greater (32 complications in 83 patients) than in those who had 
a closable stoma (15 complications in 28 patients, y? — 1:22, 
n.s.) 

Following primary operation, 91 patients (72-2 per cent) had 
no colostomy. Three patients had colostomies fashioned at a 
second operation; two for anastomotic leaks and one patient 
had a loop colostomy following the placement of a drain for 
severe acute diverticulitis. Nine patients had total colectomies 
or proctocolectomies. Thus there were 29 patients with a stoma 
for closure. Of these, 12 (41-4 per cent) had their stoma closed 
at the completion of the study; of the remaining 17 with 
colostomies, 5 had died and 10 were considered unfit for further 
surgery by the end of the study period. 

The mean duration of in-hospital stay was 20 + 1-2 days 


Table 4 Mortality recorded by aetiological and operative groups 


Percentage of each 





(range 2-154 days). The in-hospital duration of the group with 
colitis was 42-°8+8-7 days (range 19-105 days) which was 
significantly greater than all other groups as was their pre- 
operative in-hospital duration of 11-9 + 3-2 days versus 2:78 + 
0-4 days (unpaired t test, P<0-05). The initial duration of 
in-hospital stay of the colostomy group was 22:9 + 2:3 days 
while that of the resection, anastomosis and no colostomy group 
was 19 + 1-3 days (analysis of variance, Dunnett t test = 0-651, 
n.s.). For those whose colostomies were closed, the mean total 
in-hospital stay was significantly longer than that of the group 
without colostomies (analysis of variance, Dunnett t test = 
21:16, P<0-001). 


Discussion 


The trend towards definitive surgery for emergency large bowel 
conditions stems from the realization that, m the elderly, 
mortality following staged procedures may be greater than for 
definitive surgery carried out at initial presentation. Moreover, 
many such patients die or are too frail to complete their 
protracted surgical treatment*!?. Further practical benefits of 
a definitive approach include the establishment of a firm 
diagnosis, elimination of the pathological lesion, and better 
control of sepsis by a more thorough laparotomy. Likewise, 
the cardiovascular, pulmonary and venous complications 
associated with multiple operations may be diminished. Impor- 
tant economic benefits should also result from the signifi- 
cantly decreased in-hospital duration demonstrated using this 


Number diagnostic or approach’. 
re operative group Theoretical benefits of this approach include the improved 
Diagnosti 
Coe 5 88 Table 6 Types and frequency of complications seen in 58 patients 
A ts 4 44-4 Complication Number % 
I 3 21-4 
| meee 2 12-5 Wound infection 13 10-3 
. Pneumonia 8 63 
Total I8 143 Multiple organ failure 8 63 
Anastomotic leak 7 80 
Peritonitis 10 14-7 Deep vein thrombosis 4 3-2 
Stroke 4 3-2 
Operative group Congestive cardiac failure 4 3-2 
Resection + anastomosis 8 9-6 Myocardial infarction 4 32 
Hartmann's 2 15:4 Urmary retention (requiring TURP) 3 24 
Total colectomy 4 444 Confusion 3 24 
Non-resectional surgery 4 25 Small bowel fistula 3 24 
a Pulmonary embolus 2 1-6 
Total 18 s Acute renal failure 2 16 
A hong H all TURP, transurethral resection of the prostate 
Table 5 Details of patients who died 
Patient Sex Age Diagnosis Operation Cause of death 
1 M 86 Carcinoma Resection +A CCF 
2 M 86 Carcinoma Resection +A Pneumonia 
3 F 83 Carcinoma Resection +A CVA 
4 F 69 Carcinoma Hartmann’s Myocardial infarction 
5 M 68 Carcinoma Bypass Pneumonia 
6 F 83 Diverticulitis Colostomy Myocardial infarction 
7 F 62 Diverticulitis Colostomy Persistent sepsis 
8 F 49 Diverticulitis Resection + A MOF 
9 F 65 Diverticulitis Drain Renal failure 
10 F 54 U. colitis Proctocolectomy MOF 
11 M 63 U colitis Proctocolectomy MOF 
12 F 71 U colitis Proctocolectomy MOF 
13 F 58 Colitis Total colectomy MOF 
14 M 88 Ischaemia Resection + A Cardiac ischaemia 
15 M 82 Volvulus Resection + A MOF 
16 F 64 Ischaemia Hartmann’s Stroke/pulmonary embolus 
17 F 59 Lymphoma Resection + A MOF 
18 F 76 Leiomyosarcoma Resection + A MOF 





CCF, congestive cardiac failure, CVA, cerebrovascular accident, Resection + A, resection and anastomosis, MOF, multiple organ failure; U. colitis, 


ulcerative colitis 
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zardiovascular status following resection of hyperemic bowell5 


Also, in patients with cancer, earlier resection of the neoplasm 
nay have prognostic significance! 5:16, Of further interest is the 
sossible adverse psychological effect of a colostomy on patient 
self-esteem, which may be important in the frail and elderly 
who may have limited dexterity and independence. 

The main criticism of resection and primary anastomosis is 
the increased risk of anastomotic dehiscence with a high 
associated mortality!^1?. Traditional contra-indications to 
»rimary anastomosis are the presence of sepsis and a loaded 
solon, although their relative importance to anastomotic heal- 
ng is becoming less clear. There is some evidence to suggest 
that sepsis as an independent factor has little effect on anasto- 
motic healing®*, and recently the adverse prognostic signifi- 
cance of faecal loading has also been questioned'®?°. It is 
probable that anastomotic dehiscence 1s influenced by multiple 
local, systemic and technical factors, and therefore correction 
of one adverse factor may limit the detrimental effects of other 
uifluences. In this manner, colonic decompression by the 
methods described in this study may minimize any adverse 
effects of sepsis. Our method of colonic evacuation appeared 
to be effective and could be performed quickly, which may be 
to patient advantage in the elderly and critically ul. 

Of the 126 patients reported here, 87 3 percent had im- 
mediate resection at initial operation, 69-8 percent had resec- 
tion and anastomosis, and 65:9 per cent had an anastomosis 
with no colostomy. We carried out primary anastomoses in the 
presence of peritonitis 1n 39 of 59 patients who had surgery 
with the potential for restoring bowel continuity Within this 
latter group, 14 patients with generalized peritonitis had 
left-sided colonic resections. 

Mortality and morbidity in this series compares favourably 
with that in other studies!92!22, In the group with resection 
and anastomosis mortality was less than in those having 
non-resectional surgery. Also the frequency of complications 
and the duration of hospital stay were less ın the former group 
than in patients receiving a colostomy, suggesting that mobiliza- 
tion and rehabilitation were also improved by this approach. 
The infection rate in this study of 10-3 per cent was comparable 
with that of others!®:?!-23; likewise our anastomotic dehiscence 
of 8-0 per cent was low and did not result in mortality. Of the 
six cases which occurred in patients with no colostomy, three 
each occurred following left- and right-sided resections. Al- 
though right-sided colonic resections are often technically 
easier, the incidence of complications is frequently comparable 
with that of left-sided colonic surgery9:15:17. 

The highest group mortality in this study occurred ın the 
group with acute colitis. In the past, emergency proctocolec- 
tomy has had a higher mortality than total colectomy and 
ileostomy?^. Three of the four deaths in this group occurred 
in patients undergoing proctocolectomy, indicating that this is 
still a hazardous procedure and suggesting that total colectomy 
and ileostomy or a modified Hartmann's procedure may be 
safer??. Also, earlier consultation between physician and sur- 
geon is important in minimizing both nutritional and septic 
complications and the associated progressive organ failure 
which were particular problems in these patients with complica- 
tions of ulcerative colitis. 

This study demonstrates no difference in morbidity and 
mortality in emergency large bowel surgery carried out by 
surgical registrars and their seniors. This is in contrast to 
Phillips et al.? who found a 24 per cent registrar mortality rate 
and a 13 percent consultant mortality rate in emergency surgery 
for malignant large bowel obstruction. While noting the empha- 
sis on lack of consultant cover in perioperative deaths in the 
recent Confidential Enquiry into Perioperative Deaths 
(CEPOD) report?$, this study demonstrates what can be 
achieved by surgical registrars with experience who work closely 
with their senior colleagues. 

The classical concept of avoiding colonic anastomoses in 
the presence of peritonitis or a loaded colon at all times is being 
increasingly challenged. Our results, which have important 
surgical, social and economic implications, further support this 
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trend towards definitive one-stage emergency large bowel 
surgery. We conclude that for many elderly patients the absence 
of a colostomy after surgery for emergency large bowel condi- 
tions is feasible, safe, and will aid in mobilization and earlier 
discharge from hospital. 
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Physiological changes after 
postanal repair and parameters 
predicting outcome 


Nineteen patients have been studied before and 3 months after postanal 
repair. Physiological parameters have been compared with 16 age- and 
sex-matched controls. Twelve patients were substantially improved 
whereas seven obtained no clinical benefit. Pre-operative resting 
(P «0-005), squeeze (P «0-005) and strain (P «0-005) anal pressures 
at 2 cm were significantly less than controls. Similarly, pressures during 
all three events at 4 cm were significantly less than controls (resting 
P «0:05, squeeze P «0:005, strain P « 0:025). Median volume of first 
leak during saline infusion was significantly less than controls (P « 0:005) 
as was the total tolerable volume (P « 0-005). Videoproctographic 
parameters which differed significantly from controls included pelvic 
floor descent at rest (P « 0-005), during contraction (P « 0-005) and 
straining (P « 0:05); resting and squeeze perineal descent (P « 0:005); 
and anal canal length at rest and straining (P < 0-005). Anorectal angles, 
rectal compliance, rectal sensation and emptying did not differ from 
controls. None of these parameters was improved by postanal repair. 
Patients not improved by operation could be detected pre-operatively 
by low resting (P < 0-05), squeeze (P < 0-025) and strain (P < 0-05) 
anal pressure at 2cm as well as by videoproctographic evidence of 
increased pelvic floor descent at rest (P « 0-01), during contraction 
(P < 0-005) and straining (P < 0-005), excessive perineal descent at rest 
(P «0-05), during contraction (P « 0-05) and during attempted 
defaecation (P < 0-05) and a short anal canal at rest (P < 0-05) and 
during straining (P < 0:025). 


Birmingham B4 6NH, UK 


Faecal incontinence is thought to be associated with a deficient 
anorectal angle due to a neuropathy to the pelvic floor 
muscles! as well as the external anal sphincter. The condition 
1s commonly associated with prolonged or obstructed labour 
or with chronic straning at stool. 

Postanal repair has been reported to restore continence to 
a high proportion of patients*'$, but a recent long-term follow- 
up from this unit to assess the quality of continence indicates 
that only 34 per cent of patients become completely continent". 
The rationale for the operation ts to repair a deficient anorectal 
angle and to lengthen the anal canal. Some physiological studies 
indicate that anal canal length, resting anal pressure and 
squeeze pressure are significantly improved after postanal 
repair. Proctograms indicate that the anorectal angle is 
reduced ın patients successfully treated by postanal repair?. 

We have undertaken a prospective clinical and physiological 
study in 19 patients with faecal incontinence who had been 
treated by postanal repair, to determine if any parameters might 
help to identify patients who are not improved by the operation. 


Patients and methods 


Nineteen patients with faecal incontinence underwent postanal repair 
for a deficiency of the levator ani and puborectalis between May 1986 
and April 1987 using the technique already described$:1? Two patients 
were men and seventeen were women. The median age was 59 years 
(range 30-78 years) The aetiology of incontinence was obstetric owing to 
prolonged labour but no sphincter injury (n—11), neuropathic (n— 5), 
or was associated with a rectal prolapse 1n a group of patients who 
had undergone previous successful rectopexy but where the incontinence 


This paper was presented at a meeting of the Association of Surgeons 
of Great Britain and Ireland which took place in Harrogate, UK on 
13-15 April 1988 
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had persisted (n — 3). Clinical and physiological evaluation was carried 
out before operation in all 19 patients and was repeated 3 months after 
the operation 1n 16. Physiological studies were compared with 16 
age- and sex-matched control patients who had no gastrointestinal 
disease (median age 62 years (range 37-73 years), 2 male patients). A 
thorough clinical assessment was undertaken by questionnaire and 
interview 6 months after operation and patients were assigned to two 
groups treatment successes and those who were not Improved by 
operation 

Anal, anorectal and sigmoid pressures were measured simul- 
taneously at 2, 4 and 26 cm from the anal verge after digital examination 
with the patient 1n the seated position. The seated position was used 
because previous studies had indicated that this was more reliable for 
assessment of ana] manometry in incontinent patients than the conven- 
tional left lateral position!!. Manometry was performed using a 
water-perfused four-channel catheter with side openings connected to 
8 pressure transducer (Letromed*) and multichannel recorder (Multi- 
Trace 4, Lectromed). The catheter was introduced into the sigmoid 
colon with the patient 1n the left lateral position. In five patients 
radiographs of the pelvis were taken to confirm the position and to 
identify the manometric features of a kinked catheter The catheter was 
fixed to the left buttock by tape. Pressures were measured at rest, during 
maximum pelvic floor contraction and attempted defaecation 

Rectal compliance and the recto-anal inhibitory reflex were assessed 
using a rectal balloon mounted on the four-channel catheter and 
positioned in the rectal ampulla just above the levator ani. The balloon 
was also connected through the catheter to a pressure transducer and 
pen recorder. Balloon pressure responses to incremental 50 ml increases 
1n tntrarectal volume were measured over the range 0—400 ml of air. 
Rectal compliance was calculated by dividing the increase in balloon 
volume by the pressure 1nside the balloon Reduction of more than 
lOpercent of the resting anal pressure was recorded as an intact 
recto-anal inhibitory reflex. 

Rectal sensation was assessed using the same rectal balloon. Three 





* Letromed is manufactured by Ormed Ltd , UK 
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Figure I Anatomical measurement in proctogram. A, anorectal angle, 
a, pelvic floor descent; b, perineal descent, c, anal canal length, P, centroid 


parameters of sensation were recorded according to the criteria of 
Farthing and Lennard-Jones!?: threshold volume, volume associated 
with constant rectal sensation and volume below 400 ml at which pain 
became intolerable (maximum tolerable volume) Further volumes were 
not introduced for fear of bursting the balloon 

A saline infusion test was used to test liquid continence A 
four-channel polyvinyl catheter (external diameter 5 mm) with side 
openings at 2, 4, 19 and 26 cm from the anal verge was inserted into 
the sigmoid. The catheter was connected to pressure transducers and 
a multichannel recorder so that the pressures at 2, 4 and 26 cm from 
the anal verge could be recorded while isotonic saline was being infused 
into the sigmoid through a 19 cm side hole in the catheter. The 
patient was seated on a special chair during the saline infusion test A 
total of 1500 ml isotonic saline (37°C) was infused at a rate of 50 ml/min 
by means of a peristaltic pump (H.R. Flow Inducer, Watson-Marlow 
Ltd., UK), and the subject was instructed to retam the saline for as long as 
possible without leakage. À commode was placed under the seat to 
collect any fluid that leaked from the anus. The volume infused at the 
time of the initial leak and the total volume retained at the completion 
of the infusion was recorded 

The anorectal angle, pelvic floor descent, perineal descent and anal 
canal length were measured from radiographs taken during video- 
proctography. After marking the anal canal with Microtrast*, 100ml 
(120 g) Baritopt mixed with cellulose to achieve a consistency similar 
to that of faeces was introduced into the rectum. The perianal skin and 
symphysis pubis were identified by surface markers The anorectal angle 
was measured between the longitudinal luminal axis of the anal canal 
and the longitudinal luminal axis of the rectum at rest, during maximum 
pelvic floor contraction and attempted defaecation. The longitudinal 
luminal axis of the rectum was obtained by drawing a line through the 
anorectal junction and the ‘centroid’ of the rectum The centroid was 
defined as the point which could divide a lateral projection of the 
rectum into two equal areas when a line was drawn from the centroid 
through the anorectal Junction. The centroid was determined by a 
mathematical formula programmed to analyse lateral radiographs 
using a BBC microcomputer Pelvic floor descent was defined as the 
vertical distance between the pubococcygeal line and the anorectal 
junction. The vertical distance between the pubococcygeal line and the 
anal verge was used to measure perineal descent Anal canal length 
was defined as the distance between the anorectal junction and the 
anal verge (Figure 1). Measurements were carried out from lateral 
radiographs without magnification 

Rectal emptying was also assessed during videoproctography by 
asking the patient to evacuate as much of the introduced contrast 
material as possible during 1 min The amount evacuated was weighed 
and the result was expressed as a percentage of the infused material 

The Mann-Whitney U test was used for statistical analysis of the 
physiological data. 





* Microtrast ıs manufactured by Nicholas Laboratories, Dublin, Ene 
t Baritop is manufactured by Ormed Ltd., UK 
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Table 1 Quality of faecal continence 


Continence Continence 
improved not improved 
(treatment (treatment 
Total SUCCESSES, failures, 
(n= 19) n= 12) n=7) 
Median bowel 
frequency per day 
Pre-operative 3 (1-7) 3 (2-7) 2 (1-5) 
Postoperative 1 (1-5) 1 (1-5) 3 (2-5) 
Urgency 
Pre-operative 15 10 5 
Postoperative 5 0 5 
Soiling 
Pre-operative 16 10 6 
Postoperative 9 3 6 
Wearing pad 
Pre-operative 18 11 7 
Postoperative 7 0 7 
Failure of discrum- 
ination between 
flatus and faeces 
Pre-operative 13 6 7 
Postoperative 10 3 7 
True incontinence 
Solids 
Pre-operative 16 10 6 
Postoperative 6 0 6 
Liquids 
Pre-operative 19 12 7 
Postoperative 8 1 7 


Median and range values of bowel frequency are given 


Results 


Clinical 


Of 19 patients having postanal repair, 12 patients stated that 
the quality of continence was considerably improved after the 
operation but 7 reported little if any clinical benefit. Median 
bowel frequency in patients who were improved decreased from 
3 times (range 2-7) to once (range 1—5) per day but was not 
altered in those who had obtained no clinical benefit (Table 1) 
Urgency disappeared in all of the patients who were improved 
but persisted in all patients who were not. Soiling persisted in 
three of ten patients who were improved but was still present 
in six of six patients who had a poor result. None of the patients 
who were improved needed to wear a pad after operation, 
compared with all seven of those who were regarded as surgical 
failures. Failure of discrimination persisted in three of six 
patients who were improved but remained in all of the failures. 
Of the 16 patients who were incontinent of solids pre-opera- 
tively, 6 had persistent solid stool incontinence postoperatively; 
all were 1n the treatment failure group. Only 1 of 12 patients 
who were improved complained of liquid incontinence after 
operation, whereas incontinence to liquid persisted 1n all of 
those patients who obtained no clinical benefit. 


Physiological : 

Anal canal pressures 2 cm from the anal verge were significantly 
lower before operation compared with controls at rest, during 
maximum pelvic floor contraction and attempted defaecation 
(Figure 2). However, there was no significant improvement in 
the parameters after operation in each position. Pre-operative 
anal pressures at 2 cm at rest, during pelvic floor contraction 
and attempted defaecation were significantly higher in patients 
who were improved compared with those who remained 
incontinent (rest: 50 (36-123) versus 29 (10-112) cmH,O, 
P < (05; during pelvic floor contraction: 90 (39—139) versus 38 
(20-133) cmH,O, P < 0-025; attempted defaecation 79 (27- 
116) versus 54 (14-126) cmH,O, P <0 05). Hence pre-operative 
anal pressures were found to be capable of predicting outcome 
(Table,2; Figure 3). Pressures at 4 cm from the anal verge and 
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Pressure (cmH 20) 
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Figure 2 Anal canal pressure (2 cm from the anal verge) before and 
after operation. R, at rest; Sq, during pelvic floor contraction; St, during 
attempted defaecation, *P « 0-005 (pre-operative versus control group); 
ns., not significant (pre-operative versus postoperative) 


within the sigmoid colon did not change significantly after 
operation, although the pressures at both sites were significantly 
lower than controls before operation in all positions. Pressures 
at 4 and 26 cm did not predict outcome. 

Parameters of rectal sensation did not differ from controls 
and did not change significantly after the operation. Median 
rectal compliance was 13-16 ml/emH,O (7-33-32:50) before 
operation compared with 14-50 (5-94—26-92) for controls and 
did not change significantly after operation, being 13-10 (6-00— 
19-16) irrespective of the outcome. Compliance did not predict 
outcome after postanal repair. The recto-anal inhibitory reflex 
was present in only 13 of 19 patients before operation compared 
with all the controls. In one patient the reflex was not restored 
after operation. 

Volume at first leakage (VFL) during the saline infusion test 
and total tolerable volume (TTV) were significantly lower in 
patients than in the control group (first leak: 100 (40—600) ml 
versus 800 (80-1500), P < 0-005; total volume 150 (0—900) ml 
versus 900 (100—1500), P < 0-005). Retention of liquid improved 
1n only one patient after operation (Figure 4). Neither VFL or 
TTV predicted outcome. Anal pressures 2 cm from the anal 
verge during the first 5 min of the saline infusion before 
operation were significantly lower than controls (maximal basal 
pressure, P < 0:005; minimum basal pressure, P < 0-01; peak 
pressure, P « 0 005) and significantly lower than those measured 
during the last 5 min of saline infusion (maximal basal pressure, 
P<0-01; peak pressure, P« 0-005). However, no significant 
changes were observed after operation. Minimum pre-operative 
basal pressures during the last 5min of the infusion were 
significantly greater (P < 0-05) in patients who were improved 
than in those who remained incontinent (Table 2). Hence anal 
manometry during saline infusion was capable of predicting 
outcome. 

Pre-operative anorectal angles were not significantly more 
obtuse than those in the control group and there was no signifi- 
cant change in the anorectal angle after operation (Figure 5). 
Pre-operative assessment of anorectal angles did not predict 
the clinical outcome of operation. Median pre-operative values 
for pelvic floor descent compared with controls at rest were 5:0 
(3:5-9-5) versus 3-6 (0-7—8-1) cm (P < 0 005); during maximum 
pelvic floor contraction these values were 47 (0 4—7-3) versus 
2:4 (0-3-8-2) cm (P < 0-005); and during attempted defaecation 
these values were 7-1 (49-1241) versus 53 (3:1-9-8)cm 
(P « 0-05). These parameters did not change significantly after 
operation (Figure 6) Pelvic floor descent predicted the outcome 
of operation during all three events (Table 2) Pre-operative 
perineal descent was also significantly longer than those meas- 
ured ın controls at rest. 7-3 (4-9-10-2) versus 8-0 (6:2-12:3) cm 
(P « 0-05) and during maximum pelvic floor contraction: 7-0 
(3-9-10-2) versus 7-5 (5-7-10-7) cm (P < 0 05) before operation 
but did not change significantly after operation. Perineal 
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descent measured pre-operatively also predicted the outcome of 
operation (Figure 7, Table 2). Anal canallength was significantly 
shorter than in the control group at rest: 3-6 (2-0-7-4) cm versus 
2:5 (3-0-6-2) P<005, and during maximum pelvic floor 
contraction: 3-9 (2-0-8-4) cm versus 5-6 (2-9-9 7), P 0-05, but 
did not change significantly after operation. Pre-operative anal 
canal length at rest and during defaecation was significantly 
greater in those who were improved by the operation compared 
with those who were not (Figure 7, Table 2). 

Median pre-operative rectal emptying was 75 per cent/min 
(range 0—100). This did not differ from controls or change 
significantly after operation. 

Discussion 

It used to be thought that patients with faecal incontinence had 
an obtuse anorectal angle due to a weak puborectalis sling 
and that postanal repair restored continence by recon- 
stituting this angle!?:1?, In the past the anorectal angle has 
been defined as the angle between the luminal axis of the anal 
canal and a line drawn along the lower border of the distal 
rectum!* or the longitudinal axis of the distal rectum!5. The 
angle has been assessed by lateral projection videoproctography 
using various contrast materials such as a balloon filled with 
barium?, barium-impregnated sponge!? and barium mixed with 


Table 2 Positive predictive values 


Improved Not improved 
(n — 12) P (n=7) 
Anal pressure at 2 cm 
(cmH;O) 
R 50 (36-123) «005 29 (10—112) 
Sq 90 (39-139) «0025 38 (20-133) 
St 79 (27-116) «0-05 54 (14-126) 
Pressure during 
saline infusion 
Minimum basal 
pressure (cnH;O) 
Last 5 min 29 (7-57) «005 7 (7-21) 
Pelvic floor descent 
(cm) 
R 46 (3-6-7-4) «001 T-6 (5-6—9-5) 
Sq 40(—04-70) «0005 64 (5:5-7 0) 
St 6:5 (50-8-5) <0 005 103 (7-9-11 9) 


Perineal descent (cm) 
R 


79 (66-110) — «005 10-2 (8 0-12 1) 


Sq 7-4 (6-3-9-2) <005 100 (7-5-11-0) 

St 8 2 (6-4—-11-8) <005 10-2 (80-128) 
Anal canal length 

(cm) 

R 43 (2:1-7-4) <005 2-9 (2-0-3-2) 

Sq 39 (20-8 4) n.s 3-1 (3 0-5-5) 

St 30 (0 3-8-5) <0025 06 (0 4-1-6) 





R, at rest; Sq, during pelvic floor contraction; St, during attempted 
defaecation, n.s., not significant 
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Figure3 Pre-operatioe anal pressure in patients who achieved improved 
continence and in those who did not R, at rest, Sq, during pelvic floor 
contraction, St, during attempted defaecation, *P<0025, t P«0-05 
(improved versus not improved) 
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Figure 4 Saline infusion test before and after operation. * P <0 005 
(pre-operative versus control, n.s., not significant (pre-operative versus 
postoperative) 
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Figure 5 Anorectal angle before and after operation R, at rest, Sq, 
during pelvic. floor contraction, St, during attempted defaecation, ns, 
not significant (pre-operative versus postoperative) 


potato starch!5. Balloon proctograms are technically simple 
and quick? but a better outline of the topography of the rectum 
can be demonstrated using barium mixed with potato starch 
inserted into the rectum itself! 5, 

In our study, Baritop mixed with cellulose was used in order 
to achieve a consistency similar to that of faeces and to obtain 
a clear outline of the rectum. The anorectal angle was defined 
as the angle between the luminal axis of the anal canal and the 
axis of the rectum which was obtained by drawing a line through 
the anorectal junction and the centroid of the rectum. This 
method was developed in order to improve reproducibility, 
as a large interobserver variation has been recorded by us when 
the posterior margin of the rectum is used for measurement of 
angles. We found that the pre-operative anorectal angle did 
not differ significantly from that of the control group and did 
not change significantly after operation. These findings seem 
to suggest that the anorectal angle does not play an important 
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role in achieving faecal continence and does not change even 
after successful postanal repair. 

The separation of incontinent patients from controls may 
be more clearly seen by measurement of the distance of the 
anorectal junction from the pubococcygeal line!?. Indeed, 
pre-operative pelvic floor descent, perineal descent and anal 
canal length were all significantly different from those in the 
control group. Furthermore, increased perineal length, pelvic 
floor descent and a short anal canal length predicted those 
patients who were not improved by postanal repair. We accept 
that the number of patients who remained incontinent in this 
study is small. Nevertheless, videoproctographic parameters 
appear to be capable of identifying those patients who are 
unlikely to be improved by postanal repair, where either 
a permanent stoma or a muscle transposition may be 
justified!9:17, 

Not surprisingly, pre-operative anal canal pressures in 
patients with faecal incontinence were significantly lower than 
those of our control group. As has recently been reported 
elsewhere!?, these pressures did not change significantly after 
operation. However, low values did predict a poor outcome 
after postanal repair. Some reports indicate that postanal repair 
results in a significant rise in resting anal canal pressure or in 
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Figure 6 Pelvic floor descent, perineal descent and anal canal length 
before and after operation R, at rest, Sq, during pelvic floor contraction, 
St, during attempted defaecation, *P <0 005, tP < 0-05 (pre-operative 
versus control); n s , not significant (pre-operative versus postoperative) 
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Pelvic floor descent (cm) 
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Figure 7 Pre-operative pelvic floor descent, perineal descent and anal 
canal length in patients who achieved an improved continence and in those 
who did not. R, at rest, Sq, during pelvic floor contraction, St, during 
attempted defaecation, * P005, *P«001, tP«0005, 8 P <0 025, 
n.s , not significant (improved versus not improved) 


both basal and squeeze pressures? ?. One explanation for this 
phenomenon may be that the repair protects the internal 
sphincter from further stretching and increases the efficiency of 
the pubococcygeus and puborectalis muscles by shortening 
their effective arc of action’. However, the more recent data! 
and the findings of this study imply that sphincter pressures 
are not improved by the operation, although there may be an 
increase in the length of the high-pressure zone. 

The saline mfusion test 1s used to assess liquid conti- 
nence!?-2, In our study, volume at first leakage of saline and 
total tolerable volume were significantly lower before operation 
than in controls Surprisingly, results were not improved after 
successful postanal repair and these parameters failed to predict 
outcome. Despite these findings a successful outcome was 
usually accompanied by reduced soiling and continence of 
liquids. Persistent soiling, however, when it occurred was 
usually.minor and did not necessitate the wearing of pads in 
patients who obtained clinical benefit. 

The incidence of improvement ın this small series does not 
reflect the long-term clinical results of postanal repair which 
we have reported elsewhere? The purpose of this study was to 
evaluate physiological changes before and after operation 
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compared with normal subjects. Fortunately the clinical results 
comprise two distinct groups. Those who had a good clinical 
outcome had no further urgency, did not need to wear pads 
and were completely continent of solids. Despite this, failure 
of discrimination and soiling still persisted in a few. The 
remaining patients all had persistent incontinence to liquids 
and solids and all contmued to wear pads. For this reason we 
were able to identify physiological parameters which would 
predict the outcome of operation. These results fail to explain 
why some patients improve after the operation, apart from the 
observation that the length of the functioning anal canal 1s 
increased following postanal repair. 

Pre-operative physiological assessment was found to be 
helpful in selecting patients who might benefit clinically from 
the operation. Patients who were not improved were identified 
by low resting and squeeze anal pressures, abnormal pelvic 
floor and perineal descent as well as a short anal canal There 
is now a need to test these parameters prospectively to 
determine whether results can be improved by an alternative 
surgical strategy. 
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The role of Enterobius vermicularis (pinworm) in relation to 
appendicitis has been disputed for over 80 years. At the start of 
the 20th century, Metchnikoff decided that nematodes were the 
cause of a large number of cases of appendicitis! . Subsequently, 
Aschoff suggested that pinworms may cause symptoms 
resembling those of appendicitis but do not cause true 
appendicitis?. This opinion was reinforced by the evidence 
provided by Hueck? and by Gordon‘, but refuted by Duran- 
Jorda? who employed a number of sophisticated pathological 
techniques to examine appendices containing Enterobius. Two 
reports published in the past year" have consolidated the idea 
that E. vermicularis appears to have no relationship with acute 
appendicitis. 

In contrast, it is recognized that E. vermicularis 1s one of the 
least rare nematode causes of inflammatory lesions in the 
fallopian tubes? ?. Histological examination of Enterobuis 
salpingitis shows ova lying in a purulent exudate in which 
eosinophils often predominate. Occasionally, Enterobius 
granulomas are found within the tube, but in such cases there 
has probably been a pre-existing partial obstruction of the 
lumen which has hampered the worm in its passage through the 
tube, so that it died there, the ova shed during the process 
causing widespread granulomatous changes!?. 

Figure 1 shows the intensity of the purulent exudate seen in a 
case of Enterobius salpingitis. If the female pinworm can cause 
this degree of inflammation in a fallopian tube then what effect 
can it have on that other organ which can be obstructed—the 
appendix? The objective of the present study, therefore, was to 
establish if inflammatory lesions of the appendix were linked to 
the presence of female pinworms within the appendiceal lumen. 
Despite the numerous studies performed on the appendix, the 
sex incidence of E. vermicularis and tts relation to inflammation 
does not appear to have been investigated. 


Materials and methods 


This study included all appendices contaming E. vermicularis diagnosed 
between 1967 and 1987 at two UK teaching hospitals, Leeds General 
Infirmary, Leeds and St James’s University Hospital, Leeds. The 
methods for examining appendices are similar within the pathology 
departments of each hospital and junior pathologists rotate between the 
two departments. Examples of Enterobius were sexed by reference to 
standard textbooks of zoology!!!?. The numbers of tissue and of 
pinworm sections were recorded. Acute appendicitis was diagnosed 
according to standard pathological criteria!?. Luminal purulent 
exudate and any other pathology, including the presence or absence of 
ova, were noted. 

Ova seen as a result of artefactual disruption of female worms during 
sectioning were ignored. Such disruption was easily recognized 
histologically. 


Results 


A total of 182 appendices containing E. vermicularis were 
examined. The 182 appendices represent 1-5 percent of the 
cumulative total of 12 132 appendices submitted to the two 
Leeds hospitals between 1967 and 1987. There appeared to be 
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Examination of 182 appendices containing Enterobius vermicularis 
demonstrated that male pinworms are seen more commonly than female. 
There was no association between the sex of pinworms and inflammation 
in the appendix but inflammation was frequently seen in association with 
luminal ova. Ova release from female pinworms may be a feature of 
appendiceal obstruction. 

Keywords: Enterobius vermicularis, sex, appendix 


no relationship between appendiceal inflammation and 
numbers of Enterobius. Figure 2 shows an appendix which 
contained a total of 161 sections of Enterobius but had no 
evidence of inflammation. 

Table 1 lists the sex distribution of Enterobius between the 
three categories of appendix created. It should be noted that 
there was overlap between two categories: appendices with 
luminal exudate and those with ‘acute appendicitis; cases of 
acute appendicitis frequently showed luminal exudate. 

The results for each hospital showed a similar trend and have 
been combined in Table 1. In all, 41 cases showed acute 
inflammation and of these 14 contained ova, whereas only 6 of 
the 141 uninflamed appendices contained ova (y?—2644, 


"ocn 
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Figure 1 A gravid female pinworm within the lumen of the fallopian 
tube. Note the adjacent purulent exudate and ova (Stain. haematoxylin- 
eosin, original magnification x 400) 





appendix, inflammation ts absent (Stain haematoxylin and eosin, original 
magnification x 90) 
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Table 1 Sex distribution of Enterobius vermicularis in 182 appendices 














Category n Mixed sexes Male only Female only Ova present 
Appendices without inflammation 141 39 88 14 6 
Appendices with luminal exudate 38 15 18 5 13 
Appendices with acute appendicitis 20 10 1 6 
P<0-001). However, there was no apparent relationship Acknowledgements 


between the sex of the Enterobius and the presence of 
inflammation. If appendices containing mixed sexes were 
excluded, 5 of 26 inflamed, and 14 of 102 uninflamed appendices 
contained female Enterobius (y? versus males —0-16, P:n.s.). 

Only one appendix showed a granuloma The majority of 
cases of acute appendicitis were seen to occur at the tip of the 
appendix. Ova distribution was random and was not confined 
to the tip. 


Discussion 


The results showed a similar trend in pinworm sex distribution 
for each of the three categories of appendiceal pathology. These 
results indicated that there was no relationship between sex of 
appendiceal Enterobius and inflammation It was surprising to 
note that male pinworms were more commonly seen than 
females in view of the greater size of the latter. The male size range 
is 2-5mm x O1-02mm compared with 8-13mm x 0-5mm 
for females!!. Ova were occasionally seen in appendices 
containing only male pinworms; presumably female pinworms 
are present 1n the appendiceal lumen but are absent from the 
planes of histological section. 

Ova were a statistically significant feature of appendices 
showing inflammation. Ova were strikingly imnfrequent in the 
appendices without inflammation. Ova are not usually deposited 
in the host's intestine!! and the presence of ova within the 
appendiceal lumen is perhaps an indication of partial 
obstruction of the lumen, as described in Enterobius salpingitis. 
It may be argued that ova have caused the inflammation but 
there was no supporting evidence for this hypothesis in this 
study. 

The aetiology of acute appendicitis is unknown but many 
authorities believe obstruction to be the major aetiological 
factor!^. This study suggests that in an appendix containing E. 
vermicularis ova are a histological feature of early obstruction. 
That such obstruction 1s early may perhaps be deduced from the 
absence of granulomas. 


Drs M. Mason and G. Hardy are thanked for helpful advice and for 
permission to examine pathological material from St  James's 
University Hospital. Mr R. Hampshire and Ms Sally Gray are thankedi 
for their excellent technical help Mr S. Toms is thanked for 
photographic work. 
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"ear that functional failure after proctocolectomy with pouch 
ormation inevitably means sacrifice of the consequently excised 
youch’s constituent ileal loops and loss thereby of possibly 
mportant absorbtive capacity may deter the procedure's aT " 
yerformance. We have carried out 25 restorative proctocol- den peius ee eee od uu sina 
:ctomies, each with quadruple loop (W) pouches and have had damage during excision can be repaired 

o reverse two. In both, the ileum was successfully salvaged. 





Results 


Table | summarizes the patients’ details and case histories before 
souch excision. Both had required reoperation and pelvic 
lissection for complications after pouch construction before 
3eing driven eventually to request pouch excision for functional 
‘ailure. Division of the pouch from the anus left a ragged hole 
‘Figure la) reflected in damage along the cut edge after opening 
che pouch along its ‘seams’ (Figure Ib), but ileal re-formation 
was none the less possible (Figure 2). A faecal leak occurred in 
one patient but ceased spontaneously. 


G 


^, 


Discussion 


š 
E 
i 
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Pouch failure requiring excision has been reported in 
5-10 per cent of large series! ^. In our two cases, the ileum has 
been retrieved and returned to normal function despite 
extensive pelvic dissection in both, and peripouch sepsis in one. 
We use a single layer appositional absorbable suture for 

making the pouch and used continuous single layer stitching 
Figure 2. The terminal ileum restored by a long antemesenteric closure 


for the ileal reconstruction. Stapling or two layer techniques 
may render such salvage procedures harder to achieve. ped aes parts repatred and the spout formed by eversion of the 


At first glance direct conversion of the excised pouch to a 
continent ileostomy seems an attractive alternative. Creating 
the nipple valve however would certainly be difficult and might 
well be hazardous since we found that tissue stiffness, produced 
particularly by the antimesenteric suture line, considerably References 
impeded eversion to form the Brooke ileostomy. 

Pouches removed for continuing sepsis (in our patient it 
had been overcome) may well be too damaged for complete 





1 Williams MS, Johnston D. The current status of mucosal 
protectomy and 1leoanal anastomosis in the surgical treatment of 
ulcerative colitis and adenomatous polyposis. Br J Surg 1985; 72: 


success. A considerable part may be recoverable (although 159-68 

perfectly good ileostomy function may follow loss of all 40 cm 2 Metcalf AM, Dozois RR, Kelly KA, Beart RW, Wolff BG. Ileal J 
of terminal ileum) and, with the small, ever present risk in the pouch-anal anastomosis. Ann Surg 1985, 202: 735-9. 
colectomized patient of bowel strangulation from adhesive 3. Nicholls RJ, Lubowski DZ. Restorative proctocolectomy: the four 
volvulus and the possible future desire for conversion to a loop (W) reservoir. Br J Surg 1987, 74: 564-6 


continent ileostomy, it 1s arguably beneficial to preserve 


whatever one can. Paper accepted 22 May 1988 


Table 1 Case histories of two women who required excision of their pouch 











Age Associated 
(years) Disease condition Procedure Complications 
39 Familial polyposis Chronic drug- Proctocolectomy lyear postoperatively bilateral oophorectomy 
coli treated depression and W pouch for chocolate cysts compressing the pouch 
49 Ukerative colitis Large fibroid uterus, Proctocolectomy Excessive operative bleeding. Pelvic haematoma 
irritable bowel syndrome and W pouch and evacuated 8 days postoperatively. Pelvic 


hysterectomy abscess drained 2 months later 
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Persistent perineal sinus is a relatively common complication 
of rectal excision. There is associated significant morbidity and 
the surgical treatment is challenging. Conservative measures 
often fail and radical treatment by wide excision with coccy- 
gectomy, distal sacrectomy and skin grafting have been advo- 
cated’:*, Superior results are reported with insertion of a thigh 
muscle flap? 5 following sinus excision, but failure may result 
from the unreliable vascularity and limited arc of rotation which 
prevents the flap from reaching the apex of the sinus. This paper 
describes a rectus abdominis muscle flap which avoids these 
problems. 


Case report 


A 64-year-old man with conservatively managed ulcerative colitis for 
12 years underwent a proctocolectomy and ileostomy. The perineal 
wound required re-exploration for abscess formation. Repeated cure- 
ttage and irrigation failed to cure the sinus. A sinogram showed a sinus 
tract 11cm in length and no enterocutaneous fistula. He agreed 
to radical surgical treatment The sinus, extending to the sacral 
promontory, was excised by combined abdominal and perineal dissec- 
tion. The left rectus abdominis muscle, isolated on the inferior epigastric 
vessels, was detached from the costal margin. The upper end was 
delivered through the dissected tract into the perineum and sutured 
distally (Figure 1) Perineal skin was closed directly over the muscle 
flap. The peritoneum was closed snugly around the muscle flap and 
the rectus sheath repaired using a Prolene* suture Prophylactic anti- 
biotics and suction drainage of the pelvis were continued for 5 days 
Primary healing of the abdominal and perineal wounds was achieved 
and the patient was discharged 9 days postoperatively Six months after 
surgery, there has been no recurrence of the sinus. 


Discussion 

In the management of unhealed perineal sinuses, superior 
results and lower morbidity are attained by filling the cavity 
with well-vascularized phagocytically active tissue. Muscle 
fulfils this principle well®. Gracilis? and individual hamstring* 
muscle flap transpositions into the perineal defect have been 
described. They are handicapped by small bulk and precarious 
blood supply beyond their midpoint as mobilization necessi- 
tates segmental vessel division which may render the tip, the 
most critical segment of the flap, ischaemic. The inferior half 
of the gluteus maximus, based on the inferior gluteal artery5, 
has good bulk and no resultant functional deficit but its length 
may be inadequate. The, rectus abdominis flap’ avoids these 
problems and justifies the more extensive abdominoperineal 
approach. 





Prolene* is a registered trademark of Ethicon Ltd , UK 
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Deep Inferior 


Eplgastric Artery 


Figure 1 Anteroposterior and lateral (inset) views showing the dissected 
left rectus muscle delivered into the pelvis and sutured to perineal skin 


Our preliminary experience with this technique suggests that 
it may have an important role in the management of this 
intractable problem. 
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surgical Research Society Abstracts 





The Seventh Tripartite Meeting of the Surgical Research Society held in conjunction with the Society of 
Jniversity Surgeons and the European Surgical Research Society took place on 6, 7 and 8 July 1988 at the 
Jniversity of Bristol. The meeting incorporated the 68th Meeting of the Surgical Research Society. A symposium 
ntitled ‘Screening for aortic aneurysm’ preceded the free paper sessions. One hundred and ninety papers were 
ead and the Patey Prize was awarded to Mr D. J. A. Scott for his presentation, entitled ‘Application of multiple 
inear regression in the estimation of peripheral resistance”. 


arge scale purification of human islets utilizing a 
iscontinuous albumin gradient on an IBM 2991 cell separator 
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*.R.F. Bell and R.F.L. James, Unwwersity of Leicester, UK 


Jne of the major problems of human islet transplantation as a potential 
reatment of diabetes 15 the methodology required for rapid and effective 
arge scale isolation of viable human islets We have adapted our 
reviously described! bovine serum albumin (BSA) gradient isolation 
1ethod for rat islets to the large scale 1solation of human islets by 
tiling an IBM 2991 centrifuge, which 1s ın general use for bone 
arrow transplantation. 

Fifteen human pancreata were digested with collagenase and 
roduced a mean (+s.e.m ) tissue volume of 11 9+1:1 ml The number 
fislets obtained after purification was 2645 + 486 per ml of digest with a 
urity of 63 6 per cent. The 1nsulin content of the islet preparation was 
6:2 per cent of the total digest and was contained in a tissue volume of 
30 ul, 3-6 per cent of the original digest Dynamic insulin release of the 
radient isolated islets was similar to that of non-density gradient 
solated islets In vivo viability was confirmed by transplantation of 
1abetic nude rats with prompt reversal of diabetes Mean glucose 
learance of the transplanted rats was similar to normal (1:6 + 0 1 versus 

7402) Punfication time was 35+ 5 min. 

This method allows isolation of large numbers of viable islets from 

he human pancreas. 


Lake SP, Anderson J, Chamberlain J, Gardner S, Bell PRF, James 
RFL Bovine serum albumin density gradient 1solation of rat 
pancreatic islets Transplantation 1987, 43. 805-8. 


[he influence of exercise on oesophageal pH and motility in 
‘atients with angina-like non-cardiac chest pain 

R.C. Stuart, J. Stinson, PJ. Byrne, R.M. Keane, G. Keye, B. 
*oley and T P J. Hennessy, St. James’s Hospital, Dublin, Ireland 


Zoronary angiography is normal in 20 per cent of patients with angina- 
ike symptoms. Oesophageal pathology is present in up to 60 per cent of 
hese patients. Symptoms are frequently related to exercise We have 
nvestigated the relationship between exercise and oesophageal pH and 
notility in 30 patients with angina-like chest pain and normal coronary 
ingiography. After preliminary endoscopy, biopsy, pH monitoring and 
nanometry patients underwent two stándardized exercise tests with (a) 
yesophageal pH monitoring and (b) continuous manometry using a 
ransducer tipped system 





Reflux Nutcracker Normal 
oesophagitis oesophagus oesophagus 
(n=11) (n=4) (n=15) 
)H Monitoring 
Exercise reflux (n) 5 0 0 
Manometry 
wave amplitude mmHg) 
Resting swallows 5478+3-37 127-7545-79 635436 
Exercise swallows 39 8+2-67 t60 443-98 52:8 42 73 
Resting swallows *366+2 26 130+7 67 70-9 + 5-65 


MI values: mean t s.e.m , *P «0-05, fP < 0 02 unpaired students t test 


Reflux episodes occurred during exercise ın 5 of 11 patients with 
'eflux oesophagitis. 

No exercise reflux occurred in the other groups. Oesophageal 
-ontraction amplitude decreased significantly during exercise in patients 
with nutcracker oesophagus and following exercise ın patients with 
‘eflux oesophagitis No significant fall in contraction amplitude occurred 
n patients with a normal oesophagus. Reflux and low amplitude 
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contractions indicating poor clearance may explain angina-dike 
symptoms in the reflux group but neither reflux nor alterations in 
pressure appear to be implicated ın nutcracker or normal oesophagus 


Distribution of dysplasia in chronic ulcerative colitis (CUC): 
implications for endoscopic surveillance 


B.A Taylor, J.H Pemberton, H. Carpenter, K. Schroeder, D. 
Wellings, M. Spencer, A.R. Zinsmeister and V.S. Hench, Mayo 
Clinic, Rochester, Minnesota, USA 


Mucosal dysplasia may be a marker for the ‘at-risk’ colon in CUC! The 
aun of this study was to compare the distribution of dysplasia in patients 
with and without cancer In CUC Fifty patients were identified with 
cancer in CUC, and matched (for age, sex, disease duration, disease 
extent and symptomatology) to fifty without cancer All had undergone 
total abdominal colectomy or proctocolectomy Four biopsies were 
obtained from eight defined sites within each specimen, using endo- 
scopic biopsy forceps. Biopsies were read ‘blind’ (H.C.) for the presence 
and grade of dysplasia Logistic regression was used to assess the 
association between dysplasia and cancer. 

In 26 per cent of cancers, no dysplasia was detected anywhere in the 
colon. In 60 per cent of cancers > 80 per cent of biopsies were negative 
for dysplasia Dysplasia was detected in 26 per cent of controls, and was 
high grade in 2 per cent High grade dysplasia was significantly 
associated with established cancers (32 per cent; P< 0-05) There was no 
association between rectal dysplasia and proximal cancer. 

There is a difference in the prevalence of dysplasia 1n the two groups. 
However, high grade dysplasia seems to be associated with established 
cancer, while the absence ofdysplasia (of any degree) does not exclude it. 
These findings have implications for surveillance programmes 


1.  Morson BC, Pang LSC. Rectal biopsy as an aid to cancer control 
In ulcerative colitis. Gut 1967; 8 423-34 


Fine-catheter aspiration cytology of peritoneal cavity for the 
acute abdomen: a randomized sequential clinical trial 


RJ. Stewart, R.K. Gupta, G.L. Purdie, LJ. Holloway and 
W.H. Isbister, Wellington School of Medicine, Wellington, New 
Zealand 


A randomized sequential clinical trial was undertaken to determine 
whether fine-catheter aspiration cytology of the peritoneal cavity 
(FCACP)!, using the percentage of neutrophils in the sample as the 
main test marker?, reduces errors about the need for urgent laparotomy 
1n patients admitted to hospital with acute abdominal pain. 

One hundred and forty-four patients with acute abdominal pain 
were studied. Of these, 26 were excluded because the test was unlikely to 
be useful and 20 did not consent. Conventional clinical assessment was 
undertaken and then the patients were randomly allocated to have 
FCACP or not After the test result was made available, the surgeon 
decided whether to operate or continue conservative treatment The 
correct decision was later ascertained by a *blinded' clinical referee 

With the entry of the 98th patient the difference between the groups 
achieved the 5 per cent significance level. The groups were well-matched 
in regard to demographic and other variables. The decision about 
urgent laparotomy was incorrect in. only 4 of 49 (8 per cent) of the 
FCACP patients, compared with 14 of 49 (29 per cent) of the others. 

It 1s concluded that FCACP 1s likely to reduce unnecessary or 
delayed laparotomies in patients admitted with acute abdominal pain. 


1. Stewart RJ, Gupta RK, Purdie GL, Isbister WH Fine-catheter 
aspiration cytology of peritoneal cavity improves decision-making 
about difficult cases of acute abdommal pain. Lancet 1986, ii. 
1414-15. 

2. Stewart RJ, Holloway LT, Isbister WH Peritoneal neutrophilia: a 
potential indicator of the surgical acute abdomen. Aust N Z J Surg 
1984, 54. 565-8 
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The use of the dorsal genital nerve pudendo-anal reflex for the 
treatment of neurogenic faecal incontinence 


N.R. Binnie, B.M. Kawimbe and A.N. Smith, Western General 
Hospital, Edinburgh, UK 


The dorsal genital nerve pudendo-anal reflex 1s constituted by the 
afferent dorsal genital nerve (DGN), the conus medullaris and pudendal 
nerve efferents (S2, S3, $4) to the pelvic floor and external anal sphincter 
Acute stimulation of the DGN produced a measurable latency response, 
an integrated EMG external anal sphincter response and a rise in the 
maximum resting anal canal pressure, establishing the presence of an 
incomplete denervation, e.g., a neuropathy 

This was then followed by chronic stimulation of the DGN 1n five 
women with neurogenic faecal incontinence. Stimulation of the DGN 
was carried out with 1 Hz square wave stimuli 120-150 volts for 5 min 
3 times a day for 2 months. This produced an increase in the physiological 
anal canal length (from 24+05cm to 32+04cm), the maximum 
voluntary contraction of the external anal sphincter (from 1124-37 cm 
to 162cm H,O) and the maximum resting anal canal pressure (from 
57-17 to 94 21 cm H,O). All subjects regained full continence apart 
from one with poor control of flatus It is suggested that this technique 
reinforces the activity of the pelvic floor, ıs applicable only if the 
pathways of the reflex are intact, and may correct incontinence of 
neurogenic causation 


Low cystic duct entry predispose to common bile duct stones 


P.C. Bornman, R.E. Kottler, J. Terblanche, A.N. Kingsnorth 
and I.N. Marks, University of Cape Town Groote Schuur 
Hospital, South Africa 


In patients undergoing endoscopic papillotomy for bile duct stones, the 
cystic duct often seems to enter the bile duct low down on the left hand 
side To substantiate this impression, the site of entry of the cystic duct in 
patients with bile duct stones was compared with that in patients with 
stones in the gallbladder, and in a control group. 

Endoscopic retrograde cholangiograms (ERCPs) of patients with bile 
duct stones (BDS) were compared with operative cholangiograms of 
patients with gallbladder stones (GS) alone, and a control group of 
patients with abdominal pain and normal ERCPs. Measurements of the 
bile duct were taken from the ampulla of Vater to the cystic duct entry 
(CDE), segment 1, the contiguous course of the cystic duct and bile duct 
(segment 2); and the total length of the bile duct (segment 3). The results 
are shown in the table 








BDS GS Controls 
(n= 50) (n— 50) (n2 50) P value 
Low CDE 28*t 12* 5t *t«0005 
(3:5 cm) . 
Low/left CDE 17*t 3* 4t *t 0-001 
Ratio 1:34s d. 028(20*t  0-54(16)*  0-54(19)t  *ftall 
Ratio 2:3 s d. 043(20)t — 021(14)9*  O2I(15)t «0001 


GS versus controls — n.s. 


The common finding of low and frequently left-sided cystic duct 
entry in patients with BDS suggests that this may predispose to bile duct 
stones, possibly by a mechanism of stasis, or by retrograde pressure with 
gradual dilatation of cystic duct and migration of gallbladder stones! 


1. Taylor TV, Armstrong CP Migration of gallstones Br Med J 
1987, 294 1320-2 


Influence of high-dose glucocorticoids on histamine release in 
patients with septic shock 


E. Neugebauer, J. Schirren, W. Dietz, A. Dietrich, W. Barthlem 
and W. Lorenz, Phillips-University Marburg, Marburg, FRG 


Glucocorticoxds are discussed as inhibitors of histamine release (HR) in 
different pathological conditions In clinical and experimental septic 
shock there is a scarcity of data with controversial results. The present 
study therefore armed to investigate the influence of high-dose 
glucocorticoids on HR in patients with septic shock syndromes 
From October 1986 to September 1987, 20 patients with septicaemia 
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(entry criteria of the VA Systemic Sepsis Cooperative Study group” 
were examined in a prospective study Of 20 patients 19 were in 
hyperdynamic status of septic shock when methylprednisolone (MF 
(2x30 mg/kg body weight, short-term infusion for 20 min, 0 and 4, 
after entry) was administered. Plasma histamine (fluorometric 
fluorenzymatic assay) and MP (PHPLC-technique) were determined ix 
parallel continuously over 5 days. 

Nine of twenty patients had a significant HR (> 1 ng/ml) In 3 of 
patients the HR was most probably caused directly by MH 
administration (up to 3 7 ng/ml for about 30 min) The other six patient 
had HR for other reasons but in five of six patients MP administration 
produced further short-term elevation. 

High-dose MP given as a short-term infusion can cause HR in th 
invasion phase. HR could probably be diminished by a slow MN 
infusion 


1 VA Systemic Sepsis Cooperative Study Group. Effect of high-dos» 
glucocorticoid therapy on mortality in patients with clinical sign 
of systemic sepsis N Engl J Med 1987, 317: 659-65 


Bile acids influence the growth of human breast cancer cells 


P.R. Baker, C.E. Jones, N. Watson, DJ. Stenzel and GJ. Smith. 
Queen Elizabeth Hospital, Birmingham and Ninewells Hospital 
Dundee, UK 


Changes in faecal and serum bile acids have been noted in breast cancer 
patients although the relevance of these findings is unknown. Ar 
investigation into the effects of bile acids on a human breast cancer cell 
line (MCF-7) has been undertaken and preliminary observations are 
reported here. 

MCF-7 cells were grown in phenol red free DME/F12 (1.1) culture 
medium containing dextran coated charcoal (DCC) treated fetal cal: 
serum (FCS; 5 per cent) for 10 to 12 days before experimentation whict 
was performed in fresh medium (changed every 48 h) with or withou! 
bile acid addition. DCC treatment (2x 1h at 50°C) of FCS remove 
endogenous oestrogens and bile acids, and increased exogenous bile 
acid protein binding capacity (532 uM). 

Glycochenodeoxycholic acid (GCDC) stimulated cell growth witt 
the maximum effect at 100 to 200 uM, while inhibition appeared tc 
occur at concentrations >500uM and cell death at about 1000 
(Table) 











Concentration GCDC (uM) 0 1 10 100 500 
Doubling time (days) 250 211 172 1:40 1-84 
Thymidine labelling index (%) 201 256 — 377 — 
10* cells per cm? at 8 days 52 65 106 171 73 
10* cells per cm? at 10 days 68 93 134 199 79 





Bile acid stimulated growth was also seen with glucodeoxycholk 
acid and glycocholic acid (e.g doubling times = 1-70 and 1 9 at 100 uM) 
whereas unconjugated bile acids appeared to inhibit growth. Cytosolic 
oestrogen receptor levels (ERc; Abbott ER-EIA Monoclonal assay) oi 
MCF-7 cells incubated with 100 uM GCDC for 7 days were decreasec 
(—59 per cent + 15 (s.e.m ) per 10° cells). 

At a concentration range from normal serum to that found in breast 
cyst fluid, bile acids appear to stimulate breast cancer cell growth but 
reduce the levels of oestrogen receptors 


In vivo and in situ tumour aromatase activity in post- 
menopausal women with breast cancer: effect of 
4-hydroxyandrostenedione 

MJ. Reed, M.W. Ghilchik, L.C. Lai, A.M Owen, A. Singh, 
N.G. Coldham, N.A. Shaikh and V.H.T. James, St. Mary's 
Hospital Medical School, London, UK 


The contribution that in situ tumour aromatase activity, as opposed to 
uptake from the circulation, makes to tumour oestrogen content ts 
controversial We are therefore carrying out a study using infusion ol 
3H-androstenedione (A) with !*C-oestrone (El) to measure the 
conversion of 3HA to ?HE1 within tumours. Uptake of oestrogen from 
the circulation is calculated, and corrected for, using the tissue: plasma 
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ratiofor !^CEI In addition, the overall peripheral conversion of A to E1 
and m vitro aromatase and DNAa polymerase activities were measured 
in six postmenopausal women with breast cancer before and after 
treatment with the aromatase inhibitor, 4-hydroxyandrostenedione (4- 
OHA). Results from this study show that in most, but not all, tumours a 
substantial proportion (range 15-89 per cent) of E1 is formed ın situ 
Peripheral conversion of À to E1 decreased by more than 90 per cent 
after treatment with 4-OHA. The level of HE1 ın tumours decreased by 
a similar amount while aromatase activity, as measured m vitro, 
decreased by 60+ 16 per cent in 5 of 6 patients. À significant correlation 
was found between aromatase activity, as measured in vitro, and DNAa 
polymerase activity (r—0-57, P<005) It is concluded that in situ 
tumour aromatase activity can make a significant contribution to the 
oestrogen content of tumours. Treatment with 4-OHA results ın a 
marked inhibition of both peripheral and tumour aromatase activities. 


Relationship between tumour levels of epidermal growth factor 
and parameters of prognosis in human breast cancer 


C. Porteous, D. Godfrey, E. Mallon, J.A. Bradley, R.E. Leake 
and W.D. George, Western Infirmary, University of Glasgow, 
UK 


Epidermal growth factor (EGF), a potent growth factor, 1s mitogenic to 
breast cancer in vitro. Although the presence of its membrane receptor in 
breast tumour has been correlated with poor prognosis, little 
quantitative information exists on the presence of EGF itself in human 
breast carcinomas We have therefore developed a radioimmunoassay, 
to measure tissue levels of EGF and have applied it to a large series of 
breast tumours. 

Faghty-eight breast tumours were analysed for their content of EGF 
and EGF-R Oestrogen receptor (ER) status, node status and 
histological grade were also measured. 

Of ER positive tumours 59 per cent contained detectable EGF 
(> 0 1 ng/ml) compared with only 32 per cent of ER negative tumours 
(P«0-01) suggesting a positive correlation. The mean EGF 
concentration in ER positive tumours was 3-4ng/ml (sd.+5 8), 
significantly higher (P < 0-05) than 1-1 ng/ml (s d.+3 8 ng/ml) found in 
ER negative tumours. No association was found between EGF and 
EGF-R status, ER status, node status or hrstologscal grade. 

The lack of correlation between EGF-R status and ER status found 
1n this study is of interest and contrasts with a previous study! The 
relationship between EGF and ER status has not been previously 
reported and may be explained by activated ER initiating transcription 
of the EGF gene. 


1. Sainsbury JRC, Farndon JR, Needham GK, Malcolm AJ, Harris 
AL. Epidermal growth factor receptor status as predictor of early 
recurrence of and death from breast cancer. Lancet 1987; ii: 1398— 
402. 


Enhancement of cytotoxic effects of Adriamycin® on breast 
cancer cells: a new action of medroxyprogesterone acetate 


N.A. Shaikh, A.M. Owen, K. Patel, M.W. Ghilchik and H. 
Braunsberg, St. Mary's Hospital, London, UK 


Pretreatment with oestrogen!*? or progestogen? may alter responses of 
breast cancer cells to cytotoxic agents To study possible effects of 
medroxyprogesterone acetate (MPA) on the action of Adnamycin® 
(ADR), human breast cancer cells (MCF-7) were exposed to MPA or 
control medium for 48 h followed by ADR or control medium for 24 h. 
The washed cells were then allowed to proliferate for 3 days before being 
harvested and counted. MPA significantly (P < 0 025 or lower, analysis 
of variance) enhanced the efficacy of ADR (20 nM) in 4 of 5 experiments. 
The effect was observed at 10nM MPA and maximal at 40nM. 
Exposure to oestradiol (1 nM) for 24 h before MPA treatment further 
increased the hormone/drug interaction, while oestradiol followed by 
control medium (48 h) did not alter the drug effect. A subline of MCF-7 
cells resistant to the growth inhibitory effect of MPA* responded to the 
hormone with respect to enhancement of ADR action 

MPA increases the cytotoxicity of methotrexate and vincristine? as 
well as ADR. The mechanism of this action is likely to differ from that of 
oestradiol'? and remains to be investigated. Treatment with MPA 
1mmediately before administration of cytotoxic drugs may enhance their 
effects on breast cancer cells, irrespective. of whether the tumour 
responded to the growth inhibitory actions of the hormone 


Adriamycin 1s manufactured by Farmitalia Carlo Erba L td. 
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1 Weichselkbaum RR, Hellman S, Piro AJ, Nove JJ, Little JB 
Proliferation kinetics of a human breast cancer line im vitro 
following treatment with 17-estradiol and 1-D-arabinofurano- 
sylcytosine. Cancer Res 1978; 38: 2339-42. 

2. Lippman ME Efforts to combine endocrine and chemotherapy in 
the management of breast cancer: do two and two equal three? 
Breast Cancer Res Treat 1983; 3: 117-27. 

3 Shaikh M, McNeill JM, Patel K, Ghilchik M, Braunsberg H. 
Interaction between oestrogen, progestogen and cytotoxic drugs in 
human breast cancer cells in culture J Steroid Biochem 1987, 28 
(Suppl). 1588. 

4.  Braunsberg H, Coldham NG, Leake RE, Cowan SK, Wong W 
Actions of a progestogen on human breast cancer cells 
mechanisms of growth stimulation and Inhibition Eur J Cancer 
Clin Oncol 1987; 23: 563-71. 


Perioperative cyclophosphamide in the treatment of early 
breast cancer 

J. Houghton, D.L. Riley, R. Nissen-Meyer and M. Baum, 
Rayne Institute, London, UK 


Two large randomized clinical trials were designed to evaluate the role 
ofa single course of cyclophosphamide (5 mg kg ! day~* IV) for 6 days 
immediately following primary surgery for early breast cancer The 
Scandinavian Adjuvant Chemotherapy Study (SACS-1), initiated. m 
1965, randomized 1026 patients who have now been followed up for 20 
years. Relapse-free survival shows à consistent benefit for patients 
treated with the perioperative coufse (y?—11-05, P=0-0009) The 
Cancer Research Campaign Adjuvaht Breast Trial (CRC II) exactly 
repeated the SACS-1 trial but in a 2x2 design which also allowed 
assessment of a 2 year course of tamoxifen. The relapse-free survival at a 
median follow-up of approximately 4 years shows a trend but no 
significant benefit for the treated patients (y? — 3-09). 

Data from the two trials have been analysed together; relapse-free 
survival according to menstrual status is shown in the table. 





Relative 
n O—E  rsk Y P 
Premenopausal 
SACS-1 422 — 18-26 
CRC I 800 —2:26 
1222 —2052 083 39 0-048 
Postmenopausal 
SACS-1 579 — 12:50 
CRC I 1195 — 17:33 
1774 —2983 082 582 0-016 
Overall 2996 —5035 082 9-73 0002 


Similar results were obtamed ın patients stratified according to 
nodal status (relative risk, node negative 0-78, node positive 0-86). As the 
course was well tolerated by most patients, administration of such 
therapy should be considered ın the management of early breast cancer 
patients. 


Ca 15.3: its relationship to. clinical stage and progression to 
metastatic disease in breast cancer 

M.J. Kerin, O.J. McAnena, V.P. O'Malley, H. Grimes and H.F. 
Given, Region Hospital, Galway, Ireland 


There is increasing interest in the potential role of monoclonal 
antibodies as tumour markers m the early detection of metastatic 
disease. Ca15.3 ıs a circulating antigen which 1s relatively specific for 
breast tissue and defined by two monoclonal antibodies. It is elevated in 
serum of patients with breast cancer, but its relationship to clinical stage 
and tumour progression has not been defined Ca15 3 levels have been 
measured in a consecutive series of 97 patients with breast cancer at the 
time of diagnosis and at 3-monthly intervals thereafter AIl patients have 
been evaluated and followed up using routine biochemical and 
radiological parameters to detect occult metastatic disease 

Patients with stage III and IV disease had significantly elevated levels of 
Cal53 (table). In all patients with positive bone scans at first 
presentation serum Ca 15.3 levels were markedly elevated. To date, two 
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No of Pre-op serum 

patients Ca 15:3 (+s d.) 
Benign disease 18 180+51 
Stage I 37 184453 
Stage II 21 18-0+40 
Stage III 23 320+104* 
Stage IV 8 155 8+50-2* 
Local recurrence 8 23 0+8-0 





*P<0-001 versus stage I, analysis of variance 


patients have developed bone metastases on follow-up isotope scans. In 
one of these patient's serum Ca15.3 was markedly elevated compared 
with pre-operative levels before detection on bone scan. No patient in 
this series has demonstrated significantly elevated serum Ca15.3 levels 
on follow-up in the absence of metastatic disease Cal5 3 ıs a reliable 
tumour marker in patients with advanced disease and may be shown to 
be an alternative to conventional invasive radiological techniques m 
detecting distant metastases Earlier detection of metastases could 
facilitate more efficient treatment with adjuvant chemotherapy 


Low anterior resection and the intraluminal bypass tube 


J.M. Sackier and C.B. Wood, Hammersmith Hospital, London, 
UK 


When assessed by clinical, endoscopic and radiographic methods, 
dehiscence occurs in up to 69 per cent of patients after low colorectal 
anastomosis! A proximal colostomy may fail to prevent this occurring 
and has associated morbidity and mortality The intraluminal bypass 
tube 1s made of surgical grade latex and ts sutured to the proximal bowel 
and traverses the anastomosis. This technique has been used successfully 
to prevent oesophagogastric dehiscence in experimental animals? Fifty- 
one consecutive patients submitted to low anterior resection of the 
rectum were randomized prospectively to receive anastomosis with or 
without the intraluminal bypass tube The anastomosis was assessed 
radiographically at 7 days 








Radio- 
Clinical graphic Colostomy 
No. leak leak required 
Control . 26 5 8 3 
Intraluminal bypass 25 0* It 0 


*P—0056; tP=0 03, y?: Fisher's exact test 


The tube was passed on average at 15 days A further 24 patients 
then underwent the intraluminal bypass operation for anterior rectal 
resection and there were no leaks in this group. The intraluminal bypass 
tube reduced the incidence of anastomotic leakage and provided an 
alternative to defunctioning colostomies 


1 Goligher JC, Graham NG, de Dombal FT Anastomotic 
dehiscence after anterior resection of rectum and sigmoid Br J 
Surg 1970, 57. 109-18 

2  Ravo B, Ger R Management of oesophageal dehiscences by an 
intraluminal bypass tube An experimental! study. Am J Surg 1985, 
149: 733-8 


Use of the end-to-end anastomosis without mucosal stripping 
diminishes morbidity and time in hospital after restorative ' 
proctocolectomy 

PJ. Holdsworth and D. Johnston, The General Infirmary, 
Leeds, UK 


Major complications are common after restorative proctocolectomy 
(RP) for ulcerative colitis. Compared with ‘mucosal proctectomy' with 
endo-anal anastomosis (MP + EAA) at the dentate line, end-to-end 
1leo-anal anastomosis (EEA) is simpler, avoids the need for 
mucosectomy and creates less tension at the anastomosis Hence, 
postoperative complications might be fewer and patients’ stay in 
hospital shorter after EEA than after MP+EAA ^ 
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We report the complications and duration of hospital stay in 5C 
patients, 25 after EEA and 25 after MP + EAA who underwent RP in the 
past 4 years The EEA patients were aged a median of 38 years (18-68), 
and MP + EAA patients, 26 years (16-52). The era of the "learning curve’ 
was 1n the preceding 6 years 

Sixteen patients (64 per cent) made an uneventful recovery after 
EEA, but only 9 (36 per cent) did so after MP --EAA (P «0 05). After 
EEA, 21 complications occurred, in 9 patients after MP--EAA, 29 
complications. occurred in 16 patients. Incidences of anastomotic 
dehiscence, stricture and small bowel obstruction were all less after EEA 
than after MP +EAA (n.s.) The lower incidence of complications after 
EEA resulted 1n a significantly shorter stay in hospital for the patients 
median 14 days (11-58), compared with 19 days (12-50) after 
MP +EAA (P «005) 

Thus, a significantly greater proportion of patients with colitis have 
an uncomplicated postoperative recovery íf mucosal strippmng i 
avoided and end-to-end anastomosis employed. Their stay ın hospital 1s 
also shorter than that of patients who undergo endo-anal anastomosis 


The early detection of recurrent rectal carcinoma by rectal 
endosonography 


R.M Charnley, G. Pyf, S.S. Amar and JD. Hardcastle, 
University Hospital, Nottingham, UK 


The 5-year survival of patients with recurrent rectal carcinoma 1s 
<5 percent’ At diagnosis most recurrences are extraluminal and fixed 
Rectal endosonography (ES) has been shown to be accurate in the 
pre-operative staging of rectal cancer? We have evaluated ES in the 
early detection of local recurrence following radical rectal resection. 
We performed 143 ES examinations in 92 patients Eighty-seven 
patients have undergone rectal ES and ftve female patients who had had 
abdominoperineal resection of the rectum have undergone vaginal ES, 
patients' first examinations were performed a median time of 12 months 
(range 3-115) following surgery 
Fifteen of the patients experienced local recurrences all of which were 
identified by ES In 13 patients recurrence was also demonstrated by 
digtal examination and/or sigmoidoscopy but in 2 patients 
extraluminal recurrence was identified purely by ES. In each case 
recurrence was confirmed by histology, or by disease progression. 
Earlier detection of locally recurrent rectal carcinoma 1s possible by 
the use of endosonography 


1 Pilipshen SJ, Heilwell M, Quan SHO, Sternberg SS, Enker WE 
Patterns of pelvic recurrence following definitive resections of 
rectal cancer. Cancer 1984, 13. 1354-62 

2. Beynon J, Mortensen NJ McC, Foy DMA, Channer JL, Virjee J, 
Goddard P Pre-operative assessment of local invasion in rectal 
cancer. digital examination, endoluminal sonography or 
computed tomography? Br J Surg 1986, 73: 1015-17. 


Improving surgical excision of colorectal carcinoma using 
peroperative scanning with ™J-labelled anti-CEA monoclonal 
antibody 

S.D. Blair, M Salmon, G Boxer, P. Southall, R Begent, 
P. Gregory and N A. Theodorou, Charing Cross Hospital, 
London, UK 


Previous studies using radiolabelled antibodies to detect the extent of 
tumour peroperatively have been hampered by only up to a 76 per cent 
uptake of antibody! The use of I!25 anti-CEA monoclonal antibody 
(A5B7) injected 4-8 days pre-operatively and scanned peroperatively 
with a 1cm cadmium telluride gamma detecting probe has been 
investigated Histology was correlated with gamma counts detected 
peroperatively and on the resected specimen of 25 colorectal carcinomas 
in 23 patients 

Of 25 carcinomas, 24 (96 per cent) had an increased tumour: 
background colon ratio 72:1 with a mean tse m ratio of 4007 in 
situ rising to 55+08 on the resected specimen owing to the closer 
proximity ofthe probe to low rectal tumours after resection. Uptake was 
Independent of serum CEA and was not affected by time from injection 
The probe correctly predicted whether resection margins were clear in 
allcases In etght out often Dukes' C carcinomas there was a high count 
over the mesentery In five out of twenty-three patients the results of the 
probe added information to the operative findings which could influence 
the surgery performed 
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Using this antibody 96 per cent of tumours were localized and 
nvolvement of all resection margins accurately predicted increasing the 
yrobability of complete primary resection 


O'Dwyer PJ, Sickl-Santarello B, Mojzisik CM, Thurston MO, 
Martin Jr EW. Intra-operatrve radrommunodetection of 
gastrointestinal neoplasms Br J Surg 1987, 74. 1147. 


Differentiation between ulcerative colitis and Crohn's disease 
sing measurements of proteolytic enzyme activity 


M.F. Grahn, L. Ilincic, M. Turkish, P. Durdey and NS. 
Williams, The London Hospital, London, UK 


Zrohn's disease (CD) differs from ulceratrve colitis (UC) in that it causes 
ransmural inflammation which leads to fistula and stricture formation 
Abnormal protease activities may be responsible for the lesions in CD 
ind so may be useful as a marker to differentiate the two conditions, a 
inding which would have a profound influence on surgical treatment, as 
0 per cent of patients with rectal and colonic disease are initially 
nisdiagnosed! . 

Full-thickness samples from 1leocolic resections were taken and sub- 
amples were assayed for collagenase and cathepsin B activity using a 
ughly sensitive micro-assay developed from standard methods?? CD 
ind UC samples were taken from macroscopically involved tissue while 
'ontrol samples were obtained from macroscopically normal tissue from 
'esections for tumour. 


Median UQ LQ n Mann-Whitney U 





Zollagenase (c.p.m g ! protein) 


control 64 137 7 16 
P«005 

JC 142 197 82 11 P<005 
ns 

CD 172 M mB 7 | 

Zathepsin B (mol min `! g`! protein) 

Control 014 018 0-09 22 
ns. 

JC 018 027 010 8 P<005 
P=005 

ZD 039 047 028 8 





The increased collagenase activity seen in both CD and UC (Table) 
uggests that it participates ın both disease processes, but that it 1s not 
esponsible for the clinical and histological differences. The 1ncreased 
nedian cathepsin B activity seen in CD but not in UC may imply a role 
or this enzyme 1n the aetiology of this disease However, the results 
how a great range of activity within each resection specimen, which 
xrecludes any differentiation between CD and UC on the basis of a 
tmited number of samples 


Cuschien A, Karl RC, Moossa AR. Essential Surgical Practice 
Bristol Wright, 1982; 958-79 

4 Woolley DE, Glanville RW, Crossley MJ, Evanson JM 
Purification of rheumatoid synovial collagenase and its action on 
soluble and insoluble collagen Eur J Biochem 1975, 54 611-27 

` Higashi T, Hashimoto M, Watanabe M, Yamauchi Y, Fujiwara 
M, Nakatsukasa M, Kobayashi M, Watanabe A, Nagashima H 
Assay procedures for cathepsin B, H and L activities in rat 
tissue homogenates Acta Med Okayama 1986; 40 27-32 


Evidence implicating scavenging of hypochlorite ions by 5 
nino salicylic acid as its mode of action in inflammatory 
rowel disease 


[.G. Williams and M.B. Hallett, University of Wales College of 
Medicine, Heath Park, Cardiff, UK 


The mode of action of 5 amino salicylic acid (SASA) in inflammatory 
dowel disease (IBD) is unknown. We have previously demonstrated 
narked inhibition of oxygen radical production by neutrophils by 
ASA, when measured by chemiluminescence. Hypochlorite, detectable 
xy luminol-dependent chemilummescence, is important in the 
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pathogenesis of inflammation In this study, we investigated the 
possibility that SASA acts as a scavenger of hypochlorite 

Hypochlorite tons, generated by hydrogen peroxide, peroxidase and 
chloride, were detected by luminol-dependent chemiluminescence We 
found 50 uM 5ASA produced total inhibition of control responses The 
concentration producing 50 per cent inhibition. (K150) was 045 uM 
Lummol-dependent chemiluminescence produced by 67 uM sodium 
hypochlorite was totally inhibited by 504M SASA (K150, 07 uM). 

The fluorescence of 5ASA, excited at 340 nm and emitting at 500 nm, 
was markedly reduced by either the addition of sodium hypochlorite or 
by enzymatic generation of hypochlorite by the reaction. of 
hypoxanthine, xanthine oxidase and peroxidase. This suggested that a 
non-fluorescent product was formed as a result of a reaction between 
SASA and hypochlonte Superoxide and hydrogen peroxide had no 
effect on the SASA fluorescent spectrum 

These results show that 5ASA 18 a specific scavenger of hypochlorite 
10ns, which may explain its mode of action in IBD 


An in vitro study of the cytopathic effects of bile acid and 
pepsin on oesophageal mucosa 


D. Gotley, B. Flax and M.J. Cooper, Bristol Royal Infirmary, 
UK 


It has previously been shown that high concentrations of bile acid (BA) 
and pepsin (P) are cytotoxic to oesophageal mucosa in vitro Our studies 
in patients with gastro-oesophageal reflux however, have shown that 
small quantities of these agents are refluxed into the oesophagus of most 
patients at night To determine whether these lower concentrations of 
BA and P are cytotoxic we incubated oesophageal biopsies obtained 
during endoscopy in normal saline (NS), BA (50, 100, 200, 500 umol/l) 
and P (200, 400 ug/ml) for 5 and 22 min periods at pH 2 All specimens 
were then immediately fixed in glutaraldehyde and examined by electron 
microscopy. A single blind pathologist assessed each specimen at four 
different levels for six different parameters (chromatin clumping, 
cytoplasmic clumping, cytoplasmic vesiculation, cell separation, 
necrosis and extracellular deposits) using a 0-4 scoring system Minimal 
structural damage occurred with NS alone at pH 2, whereas both BA 
(P«0001) and P (P<0-001) produced significant cell disruption, 
cytotoxicity being maximal at 5min. BA and P produced similar 
patterns of destruction which was equivalent for the two compounds 
Small quantities of BA (SOpmol/l) and P (200ug/ml) produced 
significant damage (P < 0 001 versus NS) over a short time (5 min) 
Physiological concentrations of both BA and P cause similar, non- 
specific cytological damage to normal oesophageal epithelium over a 
time duration characteristic of episodes of gastro-oesophageal reflux 


Gastric flora in patients with compromised stomach after long 
hospitalization 

D. Voros, J. Contis, S. Sterjopoulos, B. Kassimatis, E 
Gousgouni and G. Androulakis, University of Athens, Greece 


The criteria for the ‘compromised’ stomach!" include reduced acidity 
and reduced motility. In the present study we investigate if long 
hospitalization in patients with ‘compromised’ stomach leads to 
installation of nosocomial micro-organisms into the gastric flora. We 
studied 26 patients who had a mean duration of hospitalization of 16 4 
days and met the criteria of ‘compromised’ stomach Gastric fluid 
samples for culture were obtained at operation and at the end of the 
surgical procedure Antibiotic cover was administered IV only after the 
sampling ttmes The cultures revealed no growth in 13 cases: Candida 
albicans in 5, Gram negative or positive micro-organisms sensitive to 
common antibiotics in 7, and Pseudomonas aeruginosa resistant to most 
antibiotics (except rmipenem) in only | case. It ıs noteworthy that 
during the 6 months of the study, the resistant strains 1n our hospital 
were Enterobacter cloacae, Pseudomonas aeruginosa and Acinetobacter 
calcoaceticum Based on these results we conclude that the gastric flora 
of patients with compromised stomach even after a long hospitalization 
is not usually colonized by multi-resistant strains of nosocomial micro- 
organisms and most probably a potent pre-operative antibiotic cover 1s 
not necessary 


1. Nichols RL, Miller B, Smith JW. Septic complications following 
gastric surgery. Surg Clin N Am 1975, 55 1367-72 

2 Nichols RL. Use of antibiotics in stomach, duodenal and biliary 
tract surgery J Surg Pract 1977.4 20-5 

3 LoCicero J III, Nichols RL Sepsis after gastroduodenal 
operations’ Relationship to gastric acid, motility and endogenous 
microflora S Med J 1980, 73 878-80 
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The effects of endoscopic laser therapy on oesophageal 
function 

W. Brough, T. Read and G A. Kune, Repatriation General 
Hospital, Heidelberg, Australia 


Endoscopx laser therapy has been used increasingly in recent years with 
the untested assumption that it provides the best palliation in 
oesophageal cancer!. We have performed a prospective study of 
oesophageal function following endoscopic laser therapy. Treatment 
was given with the Nd Yag laser until the gastroscope would pass 
through the tumour 

Four aspects of swallowing were studied 


1 The relef of dysphagia was allocated a clinical grade 

2. Liquid swallowing was assessed by ®™Tc transit studies 

3. Solid swallowing was measured using cineradiology 

4. Gastro-oesophageal reflux was measured using 24 h pH monitoring 


After endoscopic laser therapy relief of dysphagia was obtained in 50 
out of 54 patients (93 per cent) Co-ordinated swallowing for liquids 
with normal transit times was seen in 22 out of 25 patients 
(88 per cent) Cineradiology for solid swallowing showed co-ordinated 
swallowing of barium soaked bread with no hold-up in 10 out of 12 
patients. (83 percent). Only 3 of 15 patients showed marginally 
increased gastro-oesophageal reflux after laser treatment. Initial results 
did not show any difference between patients with tumours involving the 
cardia and those with middle oesophageal tumours. 

In this group of frail elderly patients endoscopic laser therapy 
effectively restores and maintains normal swallowing until death 
without inducing gastro-oesophageal reflux ` 


1. Krasner N, Barr H, Skidmore C, Morris AI Palliative laser 
therapy for malignant dysphagia. Gut 1987, 28 792-8 


Computerized imaging of gastrointestinal sphincters using 
eight-channel pressure profiles 


PJ. Klopper, W.A. Bemelman, V.P.M. van der Hulst and Th. 
Dijkhuis, Academic Medical Centre, Amsterdam, The 
Netherlands 


Pressure recording to evaluate the function of sphincters 1s still a matter 
of discussion. Currently, one channel manometry 1s done using the 
perfused open-tip method. Parameters that can be obtained with this 
technique are sphincter length and maximal pressure without reference 
to anatomical structures and with an extended range. Pressure 
recording 1n eight directions would give less recording variability and 
could provide a three-dimensional reconstruction of the sphincter 

The recordings are done with an eight-channel proble with circular 
orientated side holes Each channel ıs perfused by a low-compliance 
perfusion pump, connected to a transducer and amplifier. Pressure data 
are digitized, sampled by a computer and stored on floppy disk. 
Quantitative and qualitative analysis of the recording can be done 
immediately after the recording. Quantitative analysis includes peak 
pressure and sphincter length for each channel. Qualitative analysis 
done by a computer calculates a cylindrical model of the sphincter 
High sphincter pressures are represented by larger indentations of the 
cylinder. The model can be displayed as a wire frame, a cross-sectional 
or a colour representation model. Rotation of the model facilitated 
instant interpretation 

Computerized analysis of manometry was tested 1n human males. 
Lower oesophageal and anal sphincter were recorded Eight-channel 
manometry was shown to have a large reproducibility while the 
computerized analysis of the pressure data provided immediate insight 
into the three-dmensional construction of the sphincter. 


Gastric adaptive relaxation and symptoms after vagotomy 
M.N. Hartley and C.R. Mackie, University of Liverpool, UK 


Gastric adaptive relaxation (GAR) may be impaired by vagotomy. This 
effect has been implicated in the pathogenesis of post-vagotomy 
symptoms, but hitherto no association between impaired GAR and 
symptoms has been demonstrated. 

We measured GAR ın 15 healthy volunteers aged 22-41 years 
(median 30 years) and in 26 patients aged 35—67 years (median 52 years) 
6 months to 24 years after truncal vagotomy and drainage (TV + D). 
Thirteen patients were asymptomatic. The rest had symptoms 
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attributable to post-vagotomy motility disturbances including seves 
patients with persistent diarrhoea 

Fasted subjects were intubated with a Ryle's tube containing . 
pressure microtransducer within a flaccid (800 ml) plastic bag Gastri 
corpus-fundus pressuré was recorded during distension of the bag wit) 
aur (15ml/s) over 30s. Pressure indices (PI) were derived from th 
areas under the pressure curves. 











PI (cmH4O) 
Results Median Range 
Healthy volunteers 127 75-171 
Asymptomatic TV + D 140 ns. 8-6-16°8 
Symptomatic TV + D 176 * 110-268 


*P<0-05 (Mann-Whitney U test) 


All patients with diarrhoea had abnormal PIs (P <001). PIs fo 
patients with dumping or bile vomiting were within the normal range 

Patients with post-vagotomy diarrhoea have impaired GAR 
asymptomatic patients do not. 


Repeated sclerotherapy or mesocaval shunt for prevention of 
rebleeding from oesophageal varices —a randomized study 


S. Johansson, P. Herlin, B. Jeppsson, B. Joelsson and S 
Bengmark, Lund University Hospital, Sweden 


Sclerotherapy is usually efficient in controlling acutely bleedin, 
oesophageal varices. For prevention of rebleeding several therapeuti 
modalities are available and in the present study the efficiency c 
repeated sclerotherapy and mesocaval shunt was compared. 

Patients admitted with bleeding oesophageal varices were initiall, 
treated with sclerotherapy After work-up, randomuzation to repeates 
sclerotherapy or mesocaval interposition shunt was carried out 
Sclerotherapy was performed every fourth month with a flexibl 
endoscope and injection of 1 per cent Aethoxysclerol paravasally. Th 
study 1s still in progress and so far 42 patients have been randomized 
Alcoholic cirrhosis was present in about 75 percent. Twenty-thre 
patients have received a mesocaval shunt and nineteen patients hav 
been subjected to repeated sclerotherapy. The total hospital cost fo 
each patient at 1987 prices was calculated. 

The two groups studied did not differ ın respect of age, aetiology o 
cirrhosis or Child's classification. The mortality was 30 per cent in th 
shunt group with a median survival time of 28 months as compared wit] 
a 47 per cent mortality in the sclerotherapy group and a median surviva: 
of 27 months All the deaths in patients treated with sclerotherap: 
occurred during the first 2 years while in the shunt group death 
occurred mainly after 2 years of follow up In the sclerotherapy group 1 
patients experienced recurrent haemorrhages causing five deaths a 
compared with the shunt group in which four patients presenteo 
postoperative bleeding without associated mortality. The mesocavg 
shunts were patent in 16 of 18 patients investigated at 4 months up to 
years postoperatively The total hospital costs were simular between th 
groups 

In this study patients submitted to repeated sclerotherapy o 
mesocaval shunting exhibit stmilar mortality. The rate of rebleeding i 
significantly higher in the sclerotherapy group compared with th 
shunted group. The results are preliminary but suggest that mesocava 
shunting still may be an alternative for preventing bleeding fron 
oesophageal varices. 


The influence of prostaglandin E, with volume loading on 
postoperative pulmonary function 

D.B. Hocken, D.AJ. Galvin, P.A. Pate and C.N. McCollum 
Charing Cross and Westminster Medical School, London, UK 


Pulmonary dysfunction frequently follows major surgery. The influenc 


of a peroperative infusion of prostaglandin E, (PGE,), a poten 
inhibitor of platelet and leucocyte activation, on micro-embolizatio: 
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and subsequent pulmonary dysfunction was evaluated in a porcine 
model of major aortic surgery 

After insertion of arterial and Swan-Ganz catheters 24 pigs were 
randomized to PGE, (100 ng/kg per min) or normal saline as placebo, 
and Haemaccel infused to maintain a pulmonary artery wedge pressure 
(PAWP) of 4-6mmHg Standardized aortic surgery consisted of 
midline laparotomy, small bowel exteriorization, 1-5 h aortic clamping 
and 1 h shock before resuscitation Serial measurements of arterial PO; 
(PaO,), alveolar-arterial PO, difference (A-aDO,), and pulmonary 
shunt (A-V shunt) were recorded during and 3 days after surgery 
Platelet counts and venous aggregate levels measured by screen 
filtration pressure (SFP) were also recorded. 

The mean (+se.m.) SFP in placebo animals increased from 
0 32+0 04 to 1:55+ 0 17 during shock with an associated fall in platelet 
count from 463+94 to 30081 x 109/1 (P <0 001). PGE, significantly 
reduced the rise in SFP (0-2+0 04 to 0 64 + 0 13) and conserved platelet 
numbers at 4054-95 x10?/1 Pulmonary function on the third 
postoperative day deteriorated in all placebo-treated animals com- 
pared with pre-operative values (P« 0001). Pulmonary dysfunction 
(PaO,, A-aDO,) was significantly less severe in PGE, animals (P < 0-02) 
though the A-V shunt did not reach significance. 


Postoperative pulmonary function (day 3) 











PaO, mmHg A-aDO, mmHg A-V shunt % 
Placebo 79 0644-69 27 3543-63 12954259 
PGE, 93 30+2 41* 1486+ 1-39* 6 49+0 33 


All results mean +s.e.m.; *P<0 02 versus placebo (Mann-Whitney U 
test) 


Prostaglandin E, infusion with optimal volume loading reduced 
platelet consumption, pulmonary mucro-embolization and post- 
operative pulmonary dysfunction following major surgery. 


Pressure-controlled reperfusion improves post-ischaemic 
recovery of LV-hypertrophied rat hearts 


C.H. Müller, W. Isselhard, J. Sturz, A. Wahle, H 
Witmanowski, J. V. Armas-Molina and S. Saad, Institute for 
Experimental Medicine, University of Cologne, FRG 


The influence of a pressure-controlled reperfusion (Rp) on metabolic 
and functional parameters in normal hearts of sham-operated rats and 
hypertrophied hearts of rats with aortic constriction were studied, the 
latter being considered to be more susceptible to ischaemia The hearts 
were perfused by the Langendorff technique for 30 min at 35°C with 
Krebs-Henseleit solution and for 5min at 15°C with St Thomas’ 
Hospital solution, followed by an ischaemic period of 40 min at 15°C. 
Rp was started abruptly (ARp 75 mmHg within 1 min) or gently (GRp: 
75 mmHg within 30 min) and lasted 45 min. 

The tissue levels of metabolites (umol/g w w ) and recovery of 
functional parameters (percentage recovery of initial values) are 
summarized in the Table 


Normal Hypertrophied 
hearts hearts 


ARp GRp ARp GRp 


ATP 362 3-69 318 3-50 
SAN =ATP+ADP+AMP 483 474 4:54 471 
ECP - (ATP +0 5ADP)/SAN 0843 0868 O811 0847 
CrP 6 26 741 507 +662 
CrP/Cr total 0444 *0535 0380 +0-491 
Psyst 73 8 73 85 
+dp/dt 73 86 74 87 


*P«005; TP «001 


While the mode of reperfusion had no metabolic effects despite some 
good functional recovery in normal hearts, GRp improved the 
metabolic state (CrP, CrP/Criota)) as well as the functional recovery in 
hypertrophied hearts. 
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A controlled trial of silicone elastomer versus polyurethane 
catheters for intravenous feeding 


A T. Boyd and MJ. McMahon, The General Infirmary, Leeds, 
UK 


Because of its low thrombogenicity and resistance to infection’, silicone 
elastomer has become the favoured matenal for intravenous feeding 
catheters, but 1t 1s expensive when compared with other materials and 1s 
easily damaged Polyurethane has greater tensile strength, and 1s 
cheaper but 1s not as soft?. We have compared silicone elastomer (SE) 
catheters (Nutricath, Vygon, France) and polyurethane (PU) catheters 
(Secalon, Viggo, UK) in a randommed controlled manner in 100 
patients recerving intravenous nutrition in hospital. The catheters were 
placed by stab puncture of the subclavian vein and were used exclusively 
for intravenous nutrition. Feeding solutions were delivered by an 
infusion pump from a 3 litre bag. Catheters were cared for according toa 
standard protocol. 

The two groups (SE n=51, PU n=49) were well-matched for age 
(mean 56 versus 56 years), sex (30°21 versus 31:18), duration of feeding 
(mean 21-3 versus 16-1 days), diagnosis and mean MRC sepsis score 
(mean 4:4 versus 3-9). Complication rates were similarly low in both 
groups, pneumothorax (SE 1 versus PU 0), malposition (2 versus 3), 
clinical infection (0 versus 1) and catheter colonization (3 versus 2) All 
were ns. (Fisher). No thrombotic complications were observed One 
silicone catheter ruptured 

We conclude that central venous catheters manufactured from 
polyurethane are as effective and safe as silicone elastomer catheters for 
intravenous feeding in hospital and are about half the price. 


1 Welch GW, McKeel DW, Silverstein P, Walker HL. The role of 
catheter composition in the development of thrombophlebitis. 
Surg Gynecol Obstet 1974, 138: 421-4. 

2. Stenqvist O, Curelaru I, Linder L-E, Gustavsson B Stiffness of 
central venous catheters. Acta Anaesthesiol Scand 1983; 27 153-7 


Utilization of cyclocreatine phosphate, a functional creatine 
phosphate analogue, by skin flaps during ischaemia and its 
ability to sustain phosphagen reserves 

C.B. Cuono, R. Marouetand and I.M. Armitage, Yale 
University School of Medicine, New Haven, Connecticut, USA 


Creatine phosphate (CP) is the major high energy metabolite of skin 
Skin flap survival correlates with CP levels and postoperative CP 
therapy augments flap survival. Cyclocreatine (cC), a functional 
analogue of creatine, accumulates in various tissues in its functional 
phosphagen form, cCP. We hypothesized that dietary cC would 
accumulate in skin as cCP and, because of its more favourable 
thermodynamic and kinetic properties, would enhance ischaemic 
tolerance. 

cC was synthesized and fed to male DS rats (n—24) admixed 
1 5 per cent with standard powdered chow. Control animals (n= 12) 
were fed powdered chow alone. After 3 weeks, standard dorsal skin flaps 
were elevated in 10 animals from each group, and surviving areas were 
calculated by gravimetric planimetry. In remaining anumals, flaps were 
studied by regional in vitro 'H and 3!P magnetic resonance 
spectroscopy (MRS). 

Flap survival cC fed=73-1 percent, control=59 9 per cent 
(P«0005) MRS revealed prompt depletion of CP in the middle and 
distal flaps 1n controls. CP levels failed to recover in the distal third 
which consistently necrosed. In cC fed animals, dietary cC accumulated 
ascCP and cCP CP in all flap regions cCP was metabolized over a more 
protracted time course in the middle and distal thirds with eventual 
recovery in both segments. It is reasoned that cCP ts thermodynamucally 
favourably poised to buffer critica] falls in ATP for longer periods than 
CP, thereby providing the requisite milieu for mitiation of intrinsic 
recovery mechanism 


Testicular descent in the fetus—a study of the androgen 
sensitivity of the gubernaculum 


C.F. Heyns and V.C. Pape, University of Stellenbosch, 
Tygerberg, South Africa 


A number of clinical and expenmental observations have suggested that 
testicular descent is an androgen-mediated process However, there has 


1235 


SRS abstracts 


been no reported investigation on the presence of an androgen receptor 
im the gubernaculum. 

In this study, tissues were obtained from a total of 248 pig fetuses 
ranging from 67 to 95 days of gestation Samples of human benign 
prostatic hyperplasia (BPH) were obtained at open surgery Androgen 
receptor binding was determined by  usmg  tritium-labelled 
methyltrienolone (R1881) with an excess of triamcinolone acetonide to 
block progestogen receptor binding The Kd (dissociation constant) and 
Bmax (total binding) were calculated using 7-point Scatchard analysis 

Cytosolic androgen receptor binding showed no significant 
difference in Kd between BPH (1 96+1 0), fetal prostate (2 02 + 1-42) 
and gubernaculum (2724+168 nmol) However, the Bmax was 
significantly lower in the gubernaculum (24+06) than in. BPH 
(283+90) and fetal pig prostate (249-6: 5fmol/g protein) 
Furthermore, receptor binding with Kd and Bmax similar to that of the 
gubernaculum was found in five of twelve samples of striated muscle 
from both male and female pig fetuses 

These results cast doubt on the assumption that the gubernaculum 1s 
an androgen-sensitive target organ 


Surgery for benign thyroid disease: pre- and postoperative 
voice changes 

M. Lucarotti and R.T J. Holl-Allen, East Birmingham Hospital, 
UK 


Although postoperative voice changes after thyroid surgery are 
recognized, pre-operative assessment of vocal characteristics have not 
been recorded, or correlated with any changes subsequent to surgical 
intervention 

We have studied 21 patients with benign goitres before and 3 months 
after surgical intervention. using comprehensive voice analysis and 
respiratory function tests These included speech therapy assessments, 
Visispeech histograms (computer analysis of pitch and voice quality) 
airways resistance using whole body plethysmography (to correlate 
voice change with pressure changes across the vocal cords) and 
tracheal radiography. 

Pre-operative voice abnormality was unexpectedly found in 14 
patients (67 per cent) on speech therapy assessment and 4 were unaware 
of any subjective changes themselves. Eight patients with objective 
postoperative change felt that their voice had improved following 
surgery, which correlated with speech therapy assessment, and changes 
1n the Visispeech histogram (Mann-Whitney U test, P<0 05). There 
was no improvement in airways resistance postoperatively with 
unproved speech. 

It is clear from this prospective study that subjective postoperative 
voice deterioration 1s less common than previously reported, and may 
even mmprove It emphasizes also that it ıs important to have pre- 
operative voice assessment as well as indirect laryngoscopy for accurate 
evaluation of any postoperative speech problems. 


Increased prostacyclin (PGI,) and thromboxane A,(TXA,) 
formation by segments of varicose vein 


D.F. Haynes, M.D Kerstein, D.S. Rush, PJ. Kadowitz and 
D.B. McNamara, Tulane University School of Medicine, New 
Orleans, USA 


Increased urinary metabolites of the antt-aggregatory vasodilator, 
PGL, and the pro-aggregatory vasoconstrictor, TXA;, have been 
reported in patients with deep vein thrombosis; however, the tissue of 
origin ıs uncertain As little is known about the formation of PGI, or 
TXA, from their common precursor, PGH,, by varicose veins (VV) we 
determined the formation of 6-keto-PGF, (metabolite of PGI,) and 
TXB, (metabolite of TXA,). Segments of normal saphenous vein (NSV) 
and VV (nine and four patients, respectively) were incubated with 10 uM 
14C-PGH, for 2min at 37°C, products were separated by thin layer 
chromatography Surface area and mass of NSV and VV were 19+05 
versus 20-07 mm? and 98+07 versus 11:8+2mg, respectively 
Formation of 6-keto-PGF,, and TXB, by the VV was significantly 
increased over NSV: 164415 versus 260+12 picomoles of 6-keto- 
PGF,, (P<0005) and 22+2 versus 38:7 picomoles of TXB, 
(P«001) Thus, VV segments exhibit marked increases in the formation 
of the anti-aggregatory substance PGI, and pro-aggregatory substance 
TXB, suggesting the thrombogenicity of VV 1s related to an imbalance 
of the ratio of TXB, to PGI, rather than absolute numbers. Increased 
productivity 1s consonant with other data from stretching of cultured 
endothelial cells reflecting an increase in PGI, production capacity 
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Is there really an oxygen diffusion block in 
lipodermatosclerosis ? 


M. Sugrue, P. McCollum, S Stanley, M. Feeley, D. Moore and 
G. Shanik, St. James's Hospital, Dublin, Ireland 


Previous workers have suggested that an oxygen diffusion block exists in 
areas of lipodermatosclerosis, but have failed to demonstrate this 
physiologxally with oxygen transport investigations This study 
measured transcutaneous oxygen tension (Pico) 1n 25 patients with 
venous leg ulcers 1n air and with 100 per cent O; inhalation All patients 
had ankle/arm indices of > 1-0. All measurements were performed with 
a Kontron 3300 Py. o, monitor with the electrodes placed at standard 
sites on the thigh, foot and lipodermatosclerotic skin One hundred per 
cent O, was inhaled for 10min and the rate of change of Pico, was then 
measured Results are shown in the Table 


Thigh Foot Skin 
Rest values (nmHg) 608 461 248* 
Peak values (mmHg) 104-9 87:3 46 8* 
Rate of change (nmHg/min) 309 28-2 161* 


* P<0-01 compared to foot, paired t test 


The rate of increase m Po, value was significantly lower in 
lipodermatosclerotic skin compared with normal skin. This method of 
measuring O, diffusion confirms the presence of an O, diffusion block 
and gives a clear understanding of the dynamics of tissue oxygen 
diffusion 1n venous ulceration which effectively appears to render the 
superficial dermis ischaemic. 


White cell and platelet accumulation as a possible cause of 
venous leg ischaemia—a new hypothesis 


P.P.S. Thomas and J.A. Dormandy, St. James’ Hospital, 
London, UK 


Three groups of fifteen subjects were studied: normal controls, patients 
with primary varicose veins (VV), and patients with proven deep venous 
insufficiency (DVI). Sertal venous samples were taken from a cannula 
inserted 5cm above the malleolus in the supine and sitting positions 
Red cell (RBC), white cell (WBC), and platelet (PC) concentrations were 
measured in each sample 

Controls and patients with VV showed similar results In patients 
with DVI there was a significantly greater increase in RBC in the sitting 
position than in the other two groups (P<001) There was also a 
significant (P< 0 01) loss of WBC in the dependent leg of DVI patients— 
28 per cent mean decrease in WBC after 60 min. This was reversed, with 
a ‘washout’ of WBC when the patients resumed the supine position. 
There was a parallel (r=0 82) decrease in PC draining the dependent 
leg, but no washout after resuming a supine position. 

Venous hypertension is associated with abnormal capillaries 
surrounded by a fibrin-cuff’! Our results support the hypothesis that at 
low capillary perfusion pressure plugging by WBC, accompanied by 
platelets which are known to be abnormal in DVI?, may play an 
aetiological role in venous ulceration 


1. Burnand KG, Whimster I, Naidoo A, Browse NL. Pericapillary 
fibrin in the ulcer-healing skin of the leg the cause of lipodermato- 
sclerosis and venous ulceration. Br Med J 1982, 285 1071-2 

2. Goodfield MJD A relative thrombocytosis and elevated mean 
platelet volume are features of gravitational disease Br J Derm 
1986, 115. 521-8. 


Haemodynamics of carotid patching: an angiodynographic 
study 

D S Quill, M.P Colgan, D.S. Sumner and D. Bouchier-Hayes, 
SIU School of Medicine, Springfield, Illinois and Royal College 
of Surgeons in Ireland, Dublin, Ireland 


Vein patch angioplasty has been proposed as a technique for reducing 
the incidence of recurrent carotid stenosis. Late restenosis 1s due to 
recurrent atherogenesis, which in turn 1s promoted by reduced wall 
shear stress The mpact of vein patching on carotid bifurcation wall 
shear stress is unknown 
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We used colour-coded Doppler flow imaging (angiodynography) to 
assess the flow characteristics of 46 postoperative carotid bifurcations 
(27 patched; 19 unpatched) in 39 patients Vessel dimensions, Doppler 
shift frequency, peak systolic velocity, volume flow and flow profiles 
were recorded Peak systolic carotid bulb flow reversal (blue), which 
reflects wall shear stress, was expressed quantttatively as a percentage of 
the vessel diameter. 

Four patients developed significant (> 50 per cent) restenosis (2 
patched; 2 unpatched). Angiodynography demonstrated significantly 
(P « 0-05) larger carotid bulb diameters ın the patched group (patched 
110+04; unpatched 86-04). Increasing bulb diameter was 
significantly correlated with increasing flow reversal (r=0 46, 
P<0001) Finally, patched vessels demonstrated significantly (P< 0 05) 
more flow reversal than those closed primarily (patched 46-0+3 6; 
unpatched 31-3 4:4 8). 

These results suggest that vein patching causes reduced wall shear 
stress. This might 1n turn be an important factor in the development of 
late recurrent carotid stenosis 


Simultaneous response to carbon dioxide inhalation of middle 
cerebral and internal carotid artery blood flow velocity peak 
frequency 

P.C. Hale, M. Pagani, S. Powell, J. Wilkinson, K G. Burnand 
and N.L. Browse, St. Thomas’ Hospital, London, UK 


The degree of response of the cerebral circulation to carbon dioxide 
mbalation ts considered to indicate a measure of reserve capacity! 

A study has been undertaken to assess the relationship of blood flow 
in the middle cerebral (MCA) and internal carotid (ICA) arteries in 
response to inhalation of 5 per cent carbon dioxide. Simultaneous peak 
frequencies in both arteries were recorded using transcranial pulsed and 
continuous wave Doppler with continuous monitoring of end 
expiratory pCO, Results were expressed as a reactivity index where 


_ % change peak frequency 
unit change end expiratory pCO; 





Subjects were divided into normal and those with either unilateral or 
bilateral carotid disease (table). 





Mean Mean 
age reactivity Correlation 
No (range) Artery (s.d) coefficient P value 
Normal 14 37 ICA 1640(632) 0508 00095 
(21-70) MCA 2042 (9-42) 
Unilateral 8 61 ICA 14:17(7 15) 0744 0 0022 
(42-80) MCA  1810(760) 
Bilateral 9 62 ICA 9-67 (5:04) 0257 05039 
(52-72) MCA 12:77 (7 36) 


MCA reactivity was consistently greater than ICA reactivity in all 
groups (t test P=0-0045) Results showed a statistically significant 
correlation between ICAR and MCAR ın normals and those with 
unilateral carotid stenosis but no correlation in those with bilateral 
disease MCAR and ICAR were not correlated to the degree of ICA 
stenosis judged by the peak frequency within the stenosis These results 
suggest that MCAR 1s a better indicator of cerebral blood flow reserve 
and that response to CO, inhalation is often maintained even in the 
presence of severe carotid disease. 


1 + Bishop CCR, Burnand KG, Brown M, Ross-Russell R, Browse 
NL Reduced response of cerebral blood flow to hypercapnia 
restoration by extracranial-intracranial bypass Br J Surg 1987; 
74: 802-4. 


Eicosanoid metabolism after carotid endarterectomy in a non- 
human primate model: effects of low- and high-dose aspirin 


H.L Bush Jr and J.A. Jakubowski, Cornell University Medical 
College, New York and Boston University Medical College, 
Massachusetts, USA 


Aspirin is currently recommended for patients undergoing carotid 
endarterectomy However a benefit has not been established for either 
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high-dose aspirin, or for a low aspirin dose which selectively inhibits 
platelet cyclo-oxygenase while sparing vascular prostacyclin 
production. We have defined a selective dose of aspirin in Macaca 
fascicularis monkeys similar to that seen ın man. Two weeks before 
bilateral carotid endarterectomies, 7 monkeys were treated with selec- 
tive low-dose aspirin (LDA) (1-2 mg/kg per day), 6 monkeys were treated 
with non-selectrve high dose aspirin (HDA) (12 mg/kg per day) and 10 
monkeys served as controls (C). (Platelet reactivity was monitored by 
serum thromboxane B, levels and bleeding times.) At surgery one 
carotid artery was excised, endarterectomized, and perfused for luminal 
production of prostacyclin (6-keto-PGF,,) The contralateral carotid 
artery was endarterectomized, flow re-established, and excised 6 weeks 
later 


Bleeding time Prostacyclin 

(min) (pg/mm? per 15 min) Patency 
C 3:606 159420 50% 
LDA 60+0-7* 17-2413 100%* 
HDA 65+0-5* 16+0 8* 100%* 








mean s.e m , *=P<005 versus control 


This study demonstrates that both selective and non-selective 
aspirin are good antithrombotic agents and improve early patency after 
endarterectomy. Low-dose aspirin provides this selective benefit 
without the inhibition of vascular prostacyclin production seen with 
higher doses of aspirin. Low-dose aspirin may be associated with better 
long-term patency due to a more optimal eicosanoid balance. 


Do platelets play a role in failure of balloon angioplasty? 


K.R. Poskitt, A. Harwood, D J.A. Scott, E. Rhys-Davies, W.D. 
Jeans, R.N. Baird and M Horrocks, Bristol Royal Infirmary, 
Bristol, UK 


Early thrombosis or late restenosis may occur in up to 45 per cent of 
femoropopliteal balloon angioplasties As platelet accumulation at 
dilatation sites may play a role in failures, we have investigated 
radiolabelled platelet accumulation following angioplasty. 

Twenty patients (44-85 years) with severe lower limb ischaemia and 
angiographically demonstrated occlusion or stenoses were selected 
for angioplasty Autologous ! !! In-labelled platelets were injected before 
angioplasty and gamma images performed before 1, 24 and 48h 
after angioplasty. Senal ankle Doppler pressure and platelet 
accumulation determined by radioactivity counts at angioplasty and 
reference sites and expressed as a radioactivity ratio were made 

Fourteen of the twenty angioplasties involved complete occlusions 
including four iac and sixteen femoropopliteal lesions Platelet 
radioactivity at angioplasty sites increased from predilatation values of 
1 08 +0 06 to 2:06+0 27 at 1h(P<001), 1 84+0 26 at 24 h (POOL), 
and 1694027 at 48h. Maximum platelet uptake of 3 01 +055 in 
subsequent failures compared with | 89+ 0 26 in successful dilatations 
(n.s.). The results are expressed as mean +s e.m : statistica] analysis, 
paired Wilcoxon test 

Balloon angioplasty results ın early platelet accumulation, this was 
greatest at 1 h and may initiate subsequent failure following angioplasty 
Platelet manipulation before and after angioplasty may reduce failure 
rate. 


Experimental interventional venous angioscopy —what price for 
vision? 

M.C. Dalsing, A.P DeSanto, D.A. Heimansohn, T Davis, 
M.C. Malczewski and T.A Broadie, Indiana University Medical 
Center, Indianapolis, Indiana, USA 


This study compares valvulotomy performed by an instrument 
delivered through the angioscope versus the standard technique used in 
the in situ bypass. 

Eighteen mongrel dogs (x20kg) were anaesthetized and both 
femoral veins were exposed from grom to knee A 28mm diameter 
angioscope was passed through the saphenous vein to the common 
femoral vein valve. An angiographic catheter armed with an 
experimental hook was used to cut the valve cusps under direct vision. 
The hooked catheter was passed through one of the angioscope ports. 
On the opposite side, a Mills valvulotome was inserted through the 
saphenous vein and blindly cut the valve Operative time was recorded 
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and difficulties noted. Bilateral venography, sacrifice, and common 
femoral vein salvage for histology was performed immediately, at 2, 7, 21 
and 42 days. 








Variable n Angioscope Mills P< 

Operation time 13 80437 08-04 0-001* 
(min) 

Venogram 18 12 14 nst 
(open) 

Histology 18 9 15 005t 
(disease free) 


* Student t test; ty? test 


Both techniques effectively cut the valves shown as hyalized 
fragments by histology. The angioscopic technique demonstrated more 
venous damage and required more time (table) 

The cost of angioscopically directed valvulotomy in small veins may 
be too great for in situ bypass conditions 


Blood transfusion immunomodulation and age in the rat 


W.B. Ross, M.J. Beavis and J.R. Salaman, Cardiff Royal 
Infirmary, UK 


Blood transfusion (BT) may have a detrimental effect on the survival of 
colonic cancer patients. The Sprague-Dawley rat carcinogenesis model 
provides a useful method of investigating colonic cancer. The aim of this 
research was to assess the influence of BT on peripheral T cell subsets in 
the Sprague-Dawley rat. 

Sprague-Dawley rats were given three weekly transfusions of 
allogeneic (DA) blood and controls were given NaCl 09 per cent Pre- 
and post-transfusion peripheral T lymphocyte subsets were enumerated 
using monoclonal antibodies and flow cytometry After BT normal 
young rats did not show a significant change in T cell subsets (Table) 
Aged rats had an increase in OX8 T cells which suggests suppression of 
cell-mediated immunity. Transfusion with NaCl was not associated with 
a similar effect. These results suggest that older subjects may be more 
susceptible to the immunomodulatory effects of blood transfusion 


Effect of BT on T lymphocyte subsets in normal rats— paired data 


mean % cells labelled (s d.) 





monoclonal antibody 





W3/13 W3/25 OX8 
A. 16-week old rats 
pre-transfusion, n= 14 76:7 (8-9) 37 6 (84) 363 (7:6) 
post-transfusion 677 (11) 32:9 (7-1) 36 5 (11:5) 
P value ttest 0006 0-13 097 
B. 36-week-old rats 
pre-transfusion, n— 6 633 (7 8) 231 (71) 375 (77) 
post-transfusion 69:3 (7-2) 23-8 (5 8) 472 (64) 
P value: t test 026 084 0039 


Is blood transfusion induced augmentation of tumour growth a 
result of decreased natural killer (INK) cell activity? 


PJ. Clarke, KJ. Wood and PJ. Morris, John Radcliffe 
Hospital, Oxford, UK 


Despite conflicting evidence concerning the importance of 
immunosurveillance in controlling human cancer, the phenomenon of 
transfusion induced immunosuppression has resulted in studies to 
investigate the potential deleterious effect of blood transfusion in cancer 
patients 

In a C3H mouse fibrosarcoma model (UV-2237) we have 
demonstrated that transfusion with allogeneic blood results in a 
significant augmentation of both spontaneous and experimental 
metastases. As UV-2237 is natural killer (NK) sensitive in vivo the effect 
of blood transfusion on NK activity was therefore investigated with a 
lysis assay using °'Cr-labelled Yak-1 cells as targets. Effector cells were 
from spleens of C3H mice which had been transfused 14 days previously 
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with 0-25 ml of C57B16 blood. After 4 h target lysis was decreased in the 
transfused animals compared with non-transfused controls, reflecting 
a decrease in splenic NK activity Furthermore, following intravenous 
moculation of radioactively labelled Yak-1 cells, transfused animals had 
a statistically significant crease in lung radioactivity after 2 and 4h 
compared with non-transfused controls (table), implying that 
destruction of the NK sensitive target cells was impaired in the 
transfused animals. 


Table Effect of blood transfusion on ?!Cr Yak-1 clearance from lungs 
(c.p.m. t s.d.) 








Time (h) No transfusion Transfusion 
2 16629 + 4923 25 698 + 3506* 
4 4706+ 940 11 959+ 1033* 


* P005 Student's t test (6 animals in each group) 


In conclusion, allogenetc blood transfusion results in decreased NK. 
activity in a mouse model, and this may contribute to augmentation of 
tumour growth. 


The inhibition of lymphokine-activated killer cell generation by 
tumour cell lines ¿n vitro 


PJ. Guillou, C.W. Ramsden and P.C. Sedman, St. James's 
University Hospital, Leeds, UK 


Stimulation. of peripheral blood mononuclear cells (PBMC) with 
interleukin 2 (IL-2) results in the generation of lymphokine-activated 
killer (LAK) cells which are highly cytotoxic towards tumour cells in 
vitro Re-infusion of autologous LAK cells and IL-2 into patients with 
malignant disease results in tumour regression in some patients 
However, LAK generation ıs impaired in patients with advanced 
disease’ and infusions of IL-2 alone are ineffective. Since tumour cells 
may be immunosuppressive we have studied the effects of tumour cells 
on LAK generation. Tumour cells were obtained from the cell lines 
G361 (malignant melanoma), COLO 320 and HT-29 (colorectal cancer) 
and SKBr3 (breast cancer) Control cells included umbilical cord vein 
endothelium, normal colon and breast epithelium, and allogenic or 
autologous lymphoblasts. Normal human PBMC were stimulated for 4 
days with 1000 units IL-2/ml in the presence and absence of tumour cells 
or control cells at a PBMC inhibitory cell ratio of 501. LAK 
cytotoxicity (lytic untts) was measured on day 4. The results were as 
follows. (mean +s.e.m. of n experiments) 





‘Inhibitory’ cell NIL G361 COLO320HT29 SkBr3 cells 








n 28 21 4 4 9 10 
Lytic units 575 211 12:5 152 634 551 
+117 +66* +5-5* 423" +147 +81 


NIL, no added tumour cells 


G361, COLO320 and HT-29 inhibited LAK generation (*P <0 05) 
and were even more inhibitory after treatment with interferon-y 
suggesting the involvement of an inducible protein. The presence of 
20 per cent supernatant from the same cell lines (but not SKBr3 or 
control cel] supernatants) almost completely inhibited LAK generation 
(mean + inhibition = 99-8 per cent +0 2 percent) Thus some tumour 
cells and/or their soluble products inhibit LAK generation This may 
explain the impaired LAK activity ın patients with advanced disease and 
the therapeutic failure of IL-2 alone. 


1l. Monson JR T, Ramsden CW, Giles GR, Brennan TG, Guillou PJ. 
Lymphokine activated killer (LAK) cells in patients with 
gastrointestinal cancer. Gut 1987; 28: 1420-5. 


Interleukin 2 (IL-2) production and IL-2 receptor expression 
of lymph node lymphocytes draining large bowel cancer 


C.D.M. Griffith, K. Slater, E. Austin, H. Saxena, A Robins and 
J.D. Hardcastle, University Department of Surgery, Medical 
Research Centre and Cancer Research Campaign Laboratories, 
Nottingham, UK 


Interleukin 2 (IL-2) 1s required for the maturation of T lymphocytes and 


development of cytotoxicity to tumour cells. 
Lymph nodes draining six colorectal cancers and draining eight 
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»enign colons were taken at laparotomy. Lymphocytes were harvested, 
abelled with monoclonal antibodies for lymphocyte sub-sets and 
[L-2 receptor status, measured by flow cytometry: for remaining 
'ymphocytes, basal and phytohaemagglutinin (PHA) stimulated IL-2 
»roduction was measured by bioassay. 





Sup- pro- pro- 

Helper pressor IL-2 

pan T inducer cytotoxic receptor (units/ — (units/ 
(%) (Z) (Z) (%) ml) ml) 





Benign 544 404 161 1:33 046 145 
(n=8) +138 +177 +82 +15 +04t +t 
Malignant 558 393 186 089 016 118 
(n 6) +149 +198 +90 +10 +02 +107* 
P value ns ns. ns ns ns ns 





Values are mean+s d. pan T, all T lymphocytes. 
*P«005; tP<001 


There was no significant difference in percentage of total 
lymphocytes or lymphocyte subsets in lymph nodes draming colorectal 
cancer or benign colon. IL-2 receptor expression, basal and stimulated 
IL-2 production were similar in patients with cancer and benign disease. 

Lymphocytes from lymph nodes draining benign and malignant 
large bowel showed considerably enhanced IL-2 production (P «0-01, 
P «0 05 respectively) after stimulation in vitro with PHA. 

These data suggest that lymphocyte subsets and IL-2 production 
are preserved in lymph nodes draining colorectal cancer and that these 
lymphocytes are capable of further stimulation by extrinsic agents which 
may improve the host response to tumour 


Expression and localization of the c-erbB-2 protein product in 
colonic neoplasia 


J. D'Emilia, K. Bulovas, B. Wolf, G. Steele Jr and IC. 
Summerhayes, New England Deaconess Hospital Laboratory of 
Cancer Biology, Boston, Massachusetts, USA 


Multiple copy numbers of the c-erbB-2 gene have been reported in 
numerous cases of adenocarcinoma implicating this putative growth 
factor receptor in neoplastic progression. In a survey of 40 colon 
carcinomas we have found no evidence of amplification or gross 
rearrangement of the c-erbB-2 gene in Southern blot analysis, yet 
immunohystochemical studies using a polyclonal antiserum! revealed a 
wide range of staining for the protein product in sections from these 
tumours. Staining can be competed out by the original peptide 
immunogen and correlates with tumours known to over express the 
185000 molecular weight protein product. The elevated levels of the 
c-erbB-2 protein product are clearly not modulated at the level of DNA 
copy number but at a later stage in synthesis. Immunocytochemucal 
studies on normal colonic mucosa have demonstrated localization ofthe 
putative c-erbB-2 receptor at the surface of crypts with no staining 
observed within crypts. In contrast, ‘normal’ tissue adjacent to 
carcinomatous regions displayed a distribution throughout the crypt 
even when the tumour showed an absence of antibody staining. Pre- 
neoplastic lesions stain ın a similar manner to that of mucosa adjacent to 
tumour. The contrast in staining between tumours and the adjacent 
‘normal’ tissue suggests an aberrant distribution of the c-erb B-2 protein 
associated with pre-neoplastic change 1n colonic mucosa. 


1 Gullick W et al. Expression of c-erbB-2 protein on normal and 
transformed cells. International Journal of Cancer 1987, 40: 246- 
54. 


Lymphocyte subsets and natural killer cells in lung cancer 
tissue: its relationship with blood percentages 

M. Navarro, C. de Andrés, J. Soria, L. Larrad, A. Roman, J.L. 
de Andrés, G. Garcia-Julian and R. Lozano, Hospital Clinico 
Universitario, University of Zaragoza, Spain 


Infiltration of immunocompetent cells in malignant tissues can play an 
important role in the hostammune response against cancer but few 
clinical studies have been reported The purpose of the present paper is 
to investigate the presence of CD4 (T-helper lymphocytes), CD8 


Br. J. Surg., Vol 75, No. 12, December 1988 


SRS abstracts 


(T-cytotoxic/suppressor lymphocytes) and antileu7+(NK cells) in 
neoplastic tissue (TIL) of patients with lung cancer, and its relationship 
with the percentage of these cells in peripheral blood (PBL). 

Fifteen males with primary lung cancer (3 adenocarcinoma, 9 
squamous, 2 large cell and 1 alveolar cell carcinomas stages II and III) 
were studied Using monoclonal antibodies both PBL and TIL were 
determined by means of flow cytometry and an immunohistological 
analysis!, on the day of surgery z2, Spearman's and Student's t tests 
were used as statistical methods. CD4/CD8 ratio m TIL was correlated 
with CD4/CD8 ratio in PBL (P «0 02). A significant increase of CD8 
cells and a CD4/CD8 ratio < 1 was associated with poorly differentiated 
cell tumours (P < 0 05). Antileu7 + cells were observed in all cases, but 
none of the above mentioned correlations were found. T-cytotoxic/ 
suppressor cells seem to play a predominant role in the host-immune 
response against lung cancer, while the role of natural killer seems 
secondary Our results are in agreement with Harabuchi's observations 
in head and neck cancers?. 


1. Cordell JL, Falini B, Erber WN et al. Jmmunoenzymatic labelling 
of monoclonal antibodies using immune complexes of alkaline 
phosphatase and monoclonal antialkaline phosphatase (A PAA P) 
complexes. J Histochem Cytochem 1984; 32: 219-29. 

2. Harabuch Y, Yamanaka N, Katura A. Identification of 
lymphocyte subsets and natural killer cells in head and neck 
cancers An uiummunohistological study using monoclonal 
antibodies Arch Otorhinolaryngol 1985, 242: 89-97. 


Changes in crypt cell production rate in adapting colonic 
epithelium 
G.V.N. Appleton, E.E. Wheeler, D.N. Challacombe and 


R.C.N. Williamson, Bristol Royal Infirmary and Musgrove Park 
Hospital, Taunton, UK 


The cell birth rate in colonic epithelium may reflect an individual's long- 
term susceptibility to developing colorectal cancer! Extensive small 
bowel resection in rats increases both colonic crypt cell production rate 
(CCPR) and experimental tumour yield, whereas colonic defunction 
reverses these effects". CCPR was measured in organ-cultured mucosal 
biopsies taken from the upper rectum of patients with jeyunoileal bypass 
(JIB)for morbid obesity (n —9) and patients with Hartmann's procedure 
(n=7), and results were compared with control patients with 
haemorrhoids (n=16). Crypt width was determmed during 
microdissection by a modular image analysing system. After JIB CCPR 
rose by 105 per cent (12 8042-67 versus 6 23+ 1-49 cells/crypt per h 

P«0001) and there was an 18 percent increment in crypt width 
(P—ns) In patients with rectal defunction CCPR was less than half 
that of controls (I 96+068 versus 4-65+0-54) cells/crypt per h: 
P «0 0001) and crypt width fell by 38 per cent (P < 00001). Both JIB 
and Hartmann's procedure have profound and persistent effects on 
mucosal cytokinetics Diarrhoea that follows colostomy closure may be 
due to adaptive hypoplasia Patients with JIB may be a high-risk group 
for developing colorectal cancer and should be kept under close 
surveillance. 


l. Lipkn M Biomarkers of increased susceptibility to 
gastrointestinal cancer Gastroenterology 1987; 92. 1083-6 

2. Bristol JB, Ghate: MA, Smith JHF, Bloom SR, Williamson RCN 
Elevated plasma enteroglucagon alone fails to alter distal colonic 
carcinogenesis in rats Gastroenterology 1987, 92° 617-24 


Assessment of colonic cytokinetics by metaphase arrest by 
organ culture 


G.V.N. Appleton, E.E. Wheeler, D.N. Challacombe and 
R.C.N. Williamson, Bristol Royal Infirmary and Musgrove Park 
Hospital, Taunton, UK 


In niwo stathmokinetic measurement of intestinal crypt cell production 
rate (CCPR) is a precise method of assessing mucosal proliferative rates 
im rats! , but is unethical in man. Colonic explants can be cultured in vitro 
in order to determine CCPR, but it is not known if values reflect those in 
vivo. CCPR in the descending colon of Sprague-Dawley rats (n= 57) was 
determined simultaneously by a standard in vivo technique (using IP 
vincristine (n=28)) and an organ culture method (n—29) Rats had 
either 80 per cent jejunoileal bypass (JIB), or had colonic defunction or 
acted as controls 


1239 


SRS abstracts 








CCPR in vivo CCPR after 18 h 
Group (cells/cryps per h) culture (cells/crypt per h) 
Control 4623-0339 4/80 4- 0 23 
80% JIB 781+071* 6°75+0 72t 
Defunctioned 21140 39* 1:81+035t 


* P<001 versus m vivo controls 
t P<002 versus organ culture controls 


After 18h organ culture explants were well preserved. The 
80 per cent JIB caused a 41-65 per cent increment in colonic CCPR 
whereas after defunction CCPR fell by 56-62 per cent By comparing 
CCPR between in vivo and in vitro groups, no significant differences 
were found in control or adapting colonic mucosa. Organ culture is a 
satisfactory and valid method of measuring colonic CCPR, and values 
obtained in man m viti o may accurately reflect cytokinetic parameters 


1. Wright NA, Alison M The Biology of Epithelial Cell Populations. 
Oxford: Clarendon Press, 1984; Volume 2. 


The reproducibility of ambulatory pH monitoring 


S.J. Walker, S. Holt, M.N. Hartley, CJ Sanderson and CJ. 
Stoddard, Royal Liwerpool Hospital, UK 


Oesophageal pH monitoring 1s increasingly used in the diagnosis of 
gastro-oesophageal reflux (GOR) and to monitor the effects of 
treatment, however the reproducibility of current techniques is 
unknown The aim of this study was to investigate the reproducibility of 
ambulatory pH monitoring (pHM) in patients and control subjects. 

We studied 35 patients (12 women) with frequent GOR symptoms, 
mean age 45 years (range 22-69 years) and 5 asymptomatic controls (1 
woman), mean age 31 (range 19-56) After initial oesophageal 
manometry all subjects underwent standardized pHm on day 1 (period 
1) and again between 5 and 28 days later (period 2) (Ormed ambulatory 
system). Restrictions were placed on medication, diet, smoking and 
alcohol. The recording period was 22 h. All subjects were fully ambulant 
at home. Analysis of the recording was at pH levels 3 5, 4 0, 4-5 for 
percentage reflux time and reflux episodes Statistical analysis was by 
the t test and analysis of variance 

The results at pH 4 for total percentage reflux time and reflux 
episodes longer than 5 min (+s.e m.) are shown in the table. 








Period 1 Period 2 
Total % RE>5mm Total % RE>5 min 
Patients 15-3433 77415 15-6427 101417 
Controls 41409 3-0+08 51413 28-10 


RE, reflux episodes 


Patients had more acid reflux than controls (P005) There was 
significant correlation (P «0 01) between corresponding values in the 
patient group at all pH levels examined. The coefficient of variation 
improved with increasing pH level In general pHm is a reproducible 
investigation. 


A new perspective in oesophageal motility: 24-h ambulatory 
oesophageal manometry 


E.P. Eypasch, T.R. DeMeester, K.-E Johansson, M.G Halpin 
and R.A. Hinder, Creighton University, Omaha, Nebraska, USA 


Oesophageal manometry 1s limited by sampling motility over a short 
tume period. To overcome this limitation, 24-h ambulatory manometry 
was performed with two transducers placed 5cm apart in ten normal 
subjects and six patients (two with diffuse spasm, four with nutcracker 
oesophagus) Automatically 2 min samples of motor activity were stored 
every 34 min while the individual was upright and alert or supine and 
asleep. Patients and subjects were also instructed to consciously initiate 
samples; the latter every hour, the former during symptoms. Peristaltic 
and non-peristaltic (simultaneous and isolated) waves were identified by 
measuring the time delay between transducers 
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Normal subjects had a continuous motor activity consisting off 
1-340-7 peristaltic and 06+03 non-peristaltic waves per sample The 
non-peristaltic background activity was not affected by the degree of 
consciousness, asleep, awake, or during initiated samples The number 
of peristaltic waves increased significantly with increasing states off 
consciousness 05+03 asleep, 1-5+0-9 awake, and 2:1+1-1 during 
initiated samples (P = 0 02). In contrast to normal subjects, patients hadi 
a significantly higher non-peristaltic background activity (P=0 002) 
which was greater awake than asleep (P= 0 02). Like normal subjects, 
the number of peristaltic waves increased significantly in awake periods. 
but did not further increase with initiated samples. 

These findings show that patients with motor disorders have a. 
greater non-peristaltic background activity and an inability to organize 
oesophageal contractions into peristaltic waves with increasing states off 
consciousness, suggesting both a central and a peripheral neurological 
defect Ambulatory manometry 1s expected to provide a better selectiom 
of patients for surgical myotomy by being able to differentiate betweem 
psychological and organic motility disorders 


Oesophageal dysmotility and its influence on patterns of acid 
exposure in reflux induced stricture 

C.S. Ball, T.L. Norris and A. Watson, Royal Lancaster 
Infirmary, UK 


Conventional anti-reflux therapy can be highly successful m healing 
uncomplicated oesophagitis but failures are common once a stricture 
has developed We have studied patterns of reflux in these two groups to: 
identify a more rational therapeutic approach to reflux stricture 
Twenty patients with uncomplicated grade 1-2 oesophagitis (M.F 
13 7, age 47 years, range 24-67) and twenty with reflux stricture (M:F 
10 10, age 73 years, range 57-87) had a manometric assessment of lower 
oesophageal sphincter (LOS) pressure and motility characteristics. 
(amplitude of contraction and peristalsis) and 24-h pH monitoring. 





Uncomplicated Stricture P value 
(n= 20) (n= 20) (z) 
Manometry results 
Hypotensive LOS 10 (5075) 8 (40%) ns 
(«6 mmHg) 
> 15% simultaneous 
contractions 0 14 (70%) « 0-001 
>50% low amplitude 
contractions 6 (30%) 14 (70%) <005 
(Mann- 
Whitney) 


pH analysis results* 


Upright acid exposure (%) 87(03-260) 264(05-817) «005 


Supine acid exposure (%) 13(0-141) 193 (01-951) «0001 
Mean duration upright 

episodes (min) 1 0 (04-3 0) 2-0(06-48) | «001 
Mean duration supine 

episodes (min) 10 (0-15 0) 30(12-162) «0-001 


* Median (ranges) 


While LOS pressure is comparable between the two groups, there 1s 
significant dysmotility among stricture patients resulting in impaired 
clearance and prolonged acid exposure These findings explain the 
different results after total fundoplication between refluxers with or 
without stricture and support a rationale for evaluation of pro-kinetic 
drug therapy in the medical management of reflux stricture. 


The relationship between gastro-oesophageal reflux and 
oesophageal motility abnormalities 


AP. Barlow, T.R DeMeester, E. Blair, T.C Smyrk, E P. 
Eypasch and R.A. Hinder, Creighton University, Omaha, 
Nebraska, USA 


Impaired oesophageal motility has been described in patients with 
gastro-oesophageal reflux (GOR) However, it 1s unclear whether these 
abnormalities precede the reflux or are the result of it. Oesophageal 
manometry was performed in 50 normal subjects and 1n 56 patients with 
proven GOR In the patients, 44 per cent of swallows were pathological 
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compared to 16 per cent of those in normal subjects Furthermore, the 
distal oesophageal contractions were of a lower amplitude (P « 0-01), 
but had a similar duration and velocity of propagation. Ten patients 
who underwent an antireflux repair have returned for postoperative 
motility studies four show a clear improvement in their motility. This 
suggests that GOR induces motility changes which are reversible. This 
chnical observation was tested in 10 cats Reflux was simulated by 
perfusing the oesophagus with hydrochloric acid (25 mM/l) and pepsin 
(25 ug/ml) at 1 ml/min for 60min on 3 successive days Manometry 
was performed before and one day after the last perfusion. Six cats were 
then killed and the oesophagus submitted to histology, while four were 
restudied 3 weeks later without further acid perfusion, and then killed. 
Perfusion produced mucosal ulceration with or without submucosal 
inflammation in all cats The immediate. post-perfusion manometry 
showed features srmilar to those seen in patients, with a reduction in the 
amplitude of contractions ın the distal oesophagus (P< 0-001), an 
increase in incidence of pathological swallows (P=0-01), but no 
significant change in wave duration or velocity of propagation. As m 
postoperative patients these changes were reversible. These clinical and 
laboratory observations clarify the relationship between GOR and 
impaired motility and demonstrate their potential reversibility when 
reflux 1s prevented. 


Manometric assessment of ‘pump’ function of the oesophageal 
body 

L.R. Jenkinson, T.L. Norris and A. Watson, Royal Lancaster 
Infirmary, UK 


The squamous-lined oesophagus ıs protected from damage by refluxed 
gastric contents by the ‘valve’ action of the lower oesophageal sphincter 
and the ‘pump’ function of the oesophageal body when this mechanism 
fails. Manometric features related to competence of the cardia have now 
been identified but pump function of the oesophageal body has only 
been measured indirectly using clearance of an acid or tsotope bolus. 
This study investigates the manometric pump function of the 
oesophagus 

Forty-eight patients with endoscopic oesophagitis were evaluated 
using a detailed manometric technique Features associated with poor 
oesophageal clearance during ambulatory pH monitoring were 
identified. Twenty asymptomatic volunteers served as controls. 

Nine parameters were associated with prolonged clearance of which 
four were found to be reproducible (table) 








Penstaltic amplitude (mmHg) 





Mean s.d. Median Range 10% 90% 





Wet swallows 
Distal 1/3 797 325 73-5 
Middle 1/3 740 309 66:0 


Dry swallows 
Distal 1/3 438 176 41:3 18-88 21-6 755 
Middle 1/3 419 152 440 20-68 209 66 8 


35-155 422 1358 
32-160 451 1290 








Patients with two or more values below the tenth percentile were 
considered to have pump failure. Twenty-eight (58 per cent) patients (14 
males. 14 females) were found to be abnormal whereas ali controls were 
normal. Reproducibility was assessed in 10 patients after an 8-week 
interval. Eight of ten were correctly classified on both occasions (6 
abnormal, 2 normal) 

A new and reproducible technique of directly assessing oesophageal 
pump function has been developed which may be of value in the pre- 
operative evaluation of patients selected for fundoplication 


Gas reflux after fundoplication 


N. King, F.C.Campbell, P.T. Cullen, B. Millar, M. Fenwick 
and A. Cuschieri, Ninewells Hospital, Dundee, UK 


Gas bloat syndrome (GBS) is hypothetically due to an overtight 
antireflux ‘wrap’ which prevents belching and results in gaseous 
stomach distension, postprandial fullness and pain! However, there are 
no supportive data for this hypothesis. 
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This study has investigated gas reflux after challenge of gaseous 
distension m nine healthy volunteers and sixteen symptomatic patients 
after antireflux surgery. GBS symptoms were also evaluated by scored 
questionnaire Gastric distension was achieved by administration in 
rapid sequence of 4-5 g sodium bicarbonate and 3-7 g sodium citrate in 
solution, which liberates 1200 ml CO,, within 3 min. All belched gas was 
collected in a closed system and CO; concentration and volumes were 
measured by Rigel CO, monitor for 1 h afterwards CO, absorption 
across the gastric mucosa was calculated from the concentration in 
exhaled air between belches. 

CO, absorption was identical in volunteers and patients (table) 





Total 

volume Volume 

belched per 

CO; belch 
Gas reflux (ml) P* (ml) P* 
Volunteers (n=9) 435+71 74+15 

0-05 001 

Patients (n= 16) 324+ 104 3147 


Values are mean +s.e m. *Mann—Whitney U test 


Symptom score ranged from 0-44 (mean +s.e.m =18+3-6) No 
correlation was observed between symptom score and either total 
volume of belched CO, or volume per belch 

The capacity for belching 1s reduced after antireflux surgery, but this 
1s unrelated to the incidence or severity of GBS symptoms. 


1. Woodward ER. Surgical treatment of gastro-oesophageal reflux 
and its complications. World J Surg 1977, 1: 453-61. 


Failed antireflax valvuplasty—when and why 


T. O’Hanrahan, M. Marples, L. Hankin and J. Bancewicz, 
Hope Hospital, University of Manchester School of Medicine, 
Salford, UK 


The Nissen fundoplication is the most widely used surgical therapy for 
gastro-oesophageal reflux disease However, reflux is not always 
controlled by the operation. Why this happens has not been adequately 
documented 

Between 1982 and 1987, 101 patients were prospectively studied 
(median age=49 years, range 21-74). All were comprehensively 
investigated both before and after operation, using endoscopy, 
manometry, and’ prolonged pH recordings. All underwent Nissen 
fundoplication for refractory reflux disease Median follow-up was 49 
months (range 9-49). Objective postoperative studies were performed at 
a median of 8 months. 

Gastro-oesophageal reflux was controlled in 93 cases (92 per cent). 
Lower oesophageal sphincter pressure was increased by 47mmHg 
(median), but there was no correlation between pressure change and 
reflux control m individual cases. 

An intact fundoplication was documented endoscopically in 93 
patients In this group reflux was controlled ın 92 cases (99 per cent). 
Eight patients had endoscopic evidence of disruption Reflux was 
controlled in only one of these cases. Six patients had a second operation 
at which gross disruption was confirmed Median time to endoscopic 
recognition of recurrence was 7 months (range 4-10) 

Recurrent reflux post fundoplication 1s due to disruption This can 
be recognized endoscopically, and occurs during the first postoperative 
year New approaches to fundoplication fixation may reduce the failure 
rate. 


The manometric features of the lower oesophageal sphincter 
and oesophageal body, their interaction and relationship to 
hiatal hernia 

L.R. Jenkinson, T.L Norris and A. Watson, Royal Lancaster 
Infirmary, UK 


The relationship between compet: at the cardia and the function of 
the oesophageal body in the pathogenesis of reflux oesophagitis is at 
present unknown. A new manometric technique, based on peristaltic 
amplitude, has been developed which affords a direct measurement of 
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oesophageal ‘pump’ function This study investigates the relationship 
between manometnc competence of the cardia, and oesophageal pump 
function in reflux oesophagitis and therr interaction with a hiatal hernia 
(HH) 

Forty-eight patients with endoscopic oesophagitis were evaluated 
using perfusion manometry. Twenty asymptomatic volunteers served as 
controls. An incompetent cardia was defined as having one or more of 
the following features. (1) lower oesophageal sphincter (LOS) pressure 
<62mmHg. (2) intra-abdominal length <Icm. Oesophageal 
pump failure was diagnosed if patients had 2 or more values for 
peristaltic amplitude in the distal 2/3 which were below the tenth 
percentile of the control subjects. 

Twelve (25 percent) patients had normal manometric function 
Thirty-two (67 per cent) patients had a defective cardia and twenty- 
eight (58 percent) had pump failure This was combined in 24 
(50 per cent). A HH was combined with a manometric defect m 
50 per cent (n= 24) and was the only abnormality ın five (10 per cent) 
Eighty-five per cent of patients had either a manometric defect or HH 

Hiatal hernia occurs as an isolated abnormality 1n only 10 per cent 
of patients with reflux oesophagitis Most patients have manometric defect 
of the cardia, pump or both, frequently co-existing with a hiatal hernia. 


Reliable evaluation of the energy status of the remnant liver in 
hepatectomized patients by measurement of pyruvate/lactate 
ratio in the arterial blood 


G. Merlo, A. Mosca and E. Andorno, Unwersity of Turin, Italy 


Pyruvate (P), lactate (L), acetoacetate and 3-hydroxybutyrate 
concentrations (umol/ml) m the arterial blood were measured 
enzymatically’ in each of 20 patients of both sexes who underwent 20- 
60 percent hepatectomy for hepatocellular carcinoma or liver 
metastases before, after liver resection and on the 7th, 14th and 30-35th 
following days Hepatic energy charge (EC) levels (umol/g wet tissue) 
also were assessed at the outset and at the end of hepatectomy by direct 
measurement of adenine nucleotide concentrations 1n the liver tissue’ 
and calculated according to the formula of Atkinson? Mean values 
(x 107?)+s.e m of P/L ratio were 3:707 + 0 450; 3 586+0 085; 2 850+ 
0-685; 2961 +0410 and 3 584+0 120. The results were closely and 
positively correlated (r=0992, P<001) with respect to ketone 
body (KB) ratio (acetoacetate/3-hydroxybutyrate) 0674+ 0 033; 
0 647+0 025; 051140 113, 0545+0 142, 0-639+0065 and with the 
results of hepatic EC 0841+0-030; 0807+0002 (r=0999, 
P<005). Results therefore suggest that the accurate measurement of 
P/L ratio in the arterial blood can be regarded as an effective method for 
evaluating the energy status of the remnant liver in hepatectomized 
patients (where repeated assessment by direct study of liver tissue is a 
practical impossibility) and 1s of importance in helping the surgeon to 
explain and predict early manifestations of hepatic failure, so that 
perhaps corrective measures can be taken 


1. Bergmeyer HU ed Methods of Enzymatic Analysis. 2nd edn. New 
York, Academic Press, 1974 

2. Atkinson DE Enzymes as control elements in metabolic 
regulation. In: Boyer P, ed The Enzymes, New York. Academic 
Press, 1970. 461-89 


Prevention of hepatic ischaemic damage by aprotinin 


G.S. Hong, HK. Preissinger, M Hofer and T.S Lie, 
Chirurgische Unwersitatsklinik, Bonn-Venusberg, FRG 


Recently, during hepatic resection, occlusion of the hepatoduodenal 
ligament was carried out to prevent intra-operative bleeding. In this 
procedure, the cardinal factor affecting postoperative course 1s 
reduction of ischaemic hepatocellular damage, especially in the cirrhotic 
liver. To assure prolonged viability during this procedure, we examined 
aprotinin, which possesses cell membrane stabilizmg and 
antiproteolytic effects 

The effect on warm ischaemic damage in vivo for this experiment we 
used male Sprague-Dawley rats weighing 220-280 g and 3h after IV 
injection of 40000 units aprotinin, we occluded the afferent hepatic 
vessels for 60 min and observed the survival rate Saline injected animals 
served as a control. Of those treated with aprotinin, 11 of 12 animals 
(92 per cent) survived 60 min warm ischaemia, and among the control 
animals, only 18 of 32 rats (56 per cent) 

Biochemical studies were carried out 12h after 40 min occlusion of 
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the hepatoduodenal ligament on 6 animals that were treated with 
aprotinin and also on the 8 saline treated controls 





Aprotinin (n— 6) Saline (n=8) P value 
GOT 466 1-71 units/l 641 + 122 units/l « 001 
GPT 3763: 73 units/l 531 +142 units/l <005 


GOT, glutamic oxaloacetic transaminase; GPT, glutamic pyruvic 
transaminase 


These observations explain the highly protective effect of aprotinin 
In cases of warm ischaemic damage to the liver 

Prolongation of ischaemic tolerance time of the donor liver we used 
male LEW rats weighing 220-280 g as donor and recipient, and 3 h after 
IV injection of 40000 units aprotinin, we perfused the donor liver with 
chilled Ringer solution (contained 40000 units/10 ml), preserved 12 h in 
the cool chamber at 2—4°C and then orthotopically transplanted. The 
recipient survived more than 4 weeks. Tamaki et al.! preserved the rat 
liver for 8h by using Collins’ solution, but only two of seven recipients 
survived. This shows that premedication of the donor animals with 
aprotinin has better preservation effects than simple cooling after 
flushing with Collins' solution. 

Aprotinin premedication reduces hepatic damage in both warm and 
cold ischaemia We suggest that premedication with aprotinin in hepatic 
resection can be effective for the prevention of hepatic ischaemic damage 
and that its application in the potential organ donor can also prolong 
the ischaemic tolerance time of the liver ın the transplantation. 


Combined effect of thromboxane antagonists and prostacyclin 
on liver ischaemia in vivo 

T. Besse, T. Gustin, N. Claeys, P. Schroeyers and L. Lambotte, 
University of Louvain, Brussels, Belgium 


Thromboxane (Tx), prostacyclin (PGI,) or their ratio could play an 
important role in the ischaemic liver injury To study this hypothesis, 
hepatic vascular occlusion was maintained for 90 min in 6 male Wistar 
rats, the splanchnic blood being drained through the posterior lobes 
which are subsequently resected TxB, and PGI, (measured by RIA 
after incubation in vitro of liver tissues) increase respectively to 302+ 
72 per cent of control (P « 001) and 167+ 18 per cent (P<0 OI) after 
90 min of ischaemia and to 482171 per cent (P<0 05) and 243+ 
45 per cent (P« 001) after 30min of revascularization. In order to 
examine if these changes could influence the survival rate (SR) of 
animals submitted to the same period of ischaemia, drugs were used to 
decrease the relative importance of Tx over PGI,. The SR of untreated 
rats (17 per cent 3/18) is not modified by IV administration of 3 6 ug/kg 
PGI, (2/6) In contrast, imidazole (12 5 mg/kg), an mhibitor of Tx 
synthesis, significantly increases the SR to 67 per cent (12/18, P= 0 006) 
With this drug the PGI, production should increase, to elucidate this 
possible interference, an antagonist of Tx was used. Daltroban 1 mg/kg 
1mproves the SR (6/12) but not significantly unless supplemented with 
PGI, (3 6ug/kg), in this case the results are the same as with 
imidazole (67 per cent, 8/12, P= 0 006) 

These results can thus be interpreted in terms of balance of actions 
between Tx and PGI, After ischaemia their ratio increases to such a 
level that addition of exogenous PGI, could be ineffective unless the 
influence of Tx 1s decreased. A simultaneous reduction of Tx 
concentration or action and an increase of PGI, seems to be needed to 
obtain the greatest impact on the survival rate 


Can thromboelastography detect coagulopathy associated with 
liver ischaemia? 

R. le R. Bird, R. Hutton, G.S.W. Whitely and K.E.F Hobbs, 
Royal Free Hospital, London, UK 


Major haemorrhage occurs during hepatic transplantation and 
resection (with or without hilar clamping), due, in part, to the 
coagulopathy associated with liver ischaemia Thromboelastography 
(TEG) has been advocated as a rapid and sensitive method for 
determining the intra-operative correction of such coagulopathies! 
To test this nine male pigs were subjected to 2 h warm liver ischaemia 
followed by 2h hepatic reperfusion Blood was taken from a CVP line 
for TEG and conventional tests (PT, PTT and platelet count). The 
circulation was maintained during the tschaemic period by shunting the 
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ortal vem and infeutor vena cava to the internal jugular vem, using a 
cal prostacyclin infusion to prevent the shunt clotting” 








Pre- 2h ih 2h 

tesults ischaemia ischaemia reperfusion reperfusion 
T 9 8 (1-8) 94 (04) 114 (06) 11-1 (0-8) 
‘TT 170 (1 1) 179 (1 0) 246035 229 (1-6)* 
'latelet count 523 4 (487) 4410 (374)* 3829 (408)* 3512 (26 2)* 
EG T 124 (11) 101 (10) 178 (1 1$ 177 (1-1)* 
EG *’ 44 (05) 4-4 (04) 105 (1-3)t 101 (1 2)t 
‘EG ‘Ma’ 63 8 (3 2) 626 (21) 517 274 522 (28% 
‘EG ‘Raby indev’ 563 (104)  442(79) 142 G Dt 141 (2 0)t 





Talues are mean +s.e.m Analysis for a paired t test; *P<005; 
'P<001;1P<0001;8P<0-001. PT, prothrombin time, PTT, partial 
hromboplastin time. TEG parameters listed in the table are standard 
xrameters? 


There was little change in coagulation during 2h liver vascular 
»ypass Hypocoagulation occurred following reperfusion indicated by 
ises in PTT and PT. The changes ın TEG parameters were more 
5bvious, obtained more rapidly and indicated specific clotting defects 
which can be used to guide replacement therapy 


| Kang YG, Martin DJ, Marquez J et al. Intraoperative changes in 
blood coagulation and TEG monitoring in liver transplantation. 
Anesth Analg 1985; 64 888-96. 

2. Evans G, Li MKW, Hamer N et al. Prostacyclin: a safer 
alternative to heparin for hepatic vascular bypass Brit J Surg 
1985; 72: 1024. 

3. Franz RC, Coetzee WJC. The thromboelastographic diagnosis of 
hemostatic defects. Surg Ann 1981; 13. 75-107. 


Different renal handling of electrolytes following portocaval 
shunt in the normal and cirrhotic rat 


E. Hanisch, G. Holtmann, M. Marhofer, V. Berner, U. 
Schweigkofler and Ch. Hottenrott, Goethe Universitat 
Frankfurt Zentrum der Chirurgie Abt. fur Allgemein- und 
Abdominalchirurgie, 6000 Frankfurt am Main, FRG 


Renal function may be seriously impaired in liver disease This study 
was therefore initiated to elucidate renal handling of vital electrolytes 
‘ollowing portocaval shunt in normal and cirrhotic rats Male Sprague- 
Dawley rats were assigned to the following groups: normal rats and 
cirrhotic rats. In each group either a sham operation or a portocaval 
anastomosis (PC) was performed. One week postoperatively a 24h 
urinary collection period followed, thereafter blood was collected via the 
abdominal aorta. Calculations: glomerular filtration rate (GFR; 
ml/min), fractional excretion (FE; per cent) of electrolytes 











Normal Cirrhotic 

Sham PC Sham PC 
GFR 0-64+0-11 1-92*4+0-69 0784020 0961011 
FE, 063+011 034*+008 — 0184x004 031*+008 
FE& 40-6+4 25 22-65--303 — 200381 1643-06 
FEa 02043004 035*--010  009+0-04 0114003 





Values are mean +s e.m n8; * P<0 01, Student's t test 


PC induces major changes in renal electrolyte handling in the 
normal rat, whereas in the cirrhotic rat PC has only minor effects. 


1 Proctor E, Chatamra K. High yield micronodular cirrhosis in the 
rat. Gastroenterology 1982; 83: 1183. 


Role of the arachidonic acid cascade in liver integrity 


B. de Hemptinne, J. Mostin and L. Lambotte, U.C.L., Brussels, 
Belgium 


Restoration of liver integrity after parenchymal damage or surgical 
resection depends on various stimulatory factors. The first stimulating 
factor concerned seems to be related to prostaglandin, as exogenous 
PGE, induces equal transmembrane 10n fluxes or hepatocellular 
hyperpolarization (AMP) as recorded after 70 per cent liver resection 


(PH). 
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The arm of this study was to test in vivo the correlation between 
arachidonic acid cascade (AAC), AMP and liver regeneration by 
interfering at different levels of the AAC before and after PH either at 
the level of its synthesis or its mobilization AAC synthesis 
(phospholipase dependent) was inhibited by intravenous (IV) or 
intramuscular (IM) dexamethasone administration (0-2mg/100mg) 
30min before PH (n=19), ACC mobilization (cyclo-oxygenase 
dependent) was prevented by intraperitoneal (IP) or oral (O) 
indomethacin (6mg/100mg) given respectively 4h or 24, 16 and 8h 
before PH (n=9). All series were compared with sham treated animals 
(n= 18). 

Membrane potential was recorded by repeated micro-electrode cell 
puncture before and at different times during the first 24h which followed 
PH. Liver regeneration was assessed by [°H ] thymidine incorporation 
24h after PH Depending on the doses and length of treatment with 
AAC inhibitory drugs, AMP fell from 69+08 mV to 18+1:1 mV 15 min 
after PH with dexamethazone treatment (P « 0-005) or from 7 32-07 mV 
to 1:1+06mV 18 h after PH with indomethacin treatment (P < 0 005). 

Absence of post PH AMP was directly correlated with inhibition of 
the hver regeneration which fell both after dexamethazone and 
indomethacin treatment from 15620+3100 d.p m /mg DNA to (IV) 
2150+420, (IM) 2010+300, (IP) 320041700 and (O) 2019+ 
590 d p.m./mg DNA (P« 0-05) 

For the first time we have shown that both membrane 
hyperpolarization and normal liver regeneration can be blocked by 
prolonged inhibition of the arachidonic acid cascade which could have 
direct clinical implications In cases of acute hepatitis or liver resection. 


The value of intra-operative ultrasonography and ultrasonic 
dissection in liver surgery 


K.P. de Jong, O.T. Terpstra, J.D. Blankensteijn and J.S. 
Lameris, University Hospital, Rotterdam, The Netherlands 


Performing liver resections for various hepatobiliary diseases has a 
considerable morbidity and mortality The aim of our study was to 
evaluate whether intra-operative ultrasound and ultrasonic liver 
parenchyma dissection were able to lower the incidence of 
complications and associated mortality Therefore we analysed the 
reports of patients who underwent a liver resection in the period from 
January 1972 to May 1987. In this period 95 partial liver resections were 
performed; 44 for benign diseases, 35 for malignancies and 16 for 
traumatic liver diseases Resections were classified as ‘major’ if they were 
right or left lobectomy or trisegmentectomy. The other resections were 
considered to be ‘minor’ Small wedge resections were not included in 
this study. Of the 79 patients with non-traumatic diseases, 25 were 
operated on with the use of intra-operative ultrasound and ultrasonic 
liver parenchyma dissection Comparing these 25 patients with the 54 
patients who were operated on without these techniques we could not find 
any difference in age, sex ratio, underlying disease and number of major 
versus minor resections. The number of complications was lower 1n the 
group operated with intra-operative ultrasound and ultrasonic dissection. 
Considering the major resections only there was a decrease in 
complication rate from 65 per cent (without adjunctive techniques) to 29 
per cent (with adjunctive techniques). The amount of blood loss tended to 
be lower in the group operated on with adjunctive techniques. The 
disadvantage of a longer operation time in resections with adjunctive 
techniques compared with resections without these techniques (this 
difference was statistically significant in the major resection group) did not 
lead to a higher complication rate 

From this retrospective clinical study we conclude that intra- 
operative ultrasound and ultrasonic liver dissection are useful 
techniques in lowering the incidence of postoperatrve complications and 
associated mortality 


Liver transplantation may cure primary biliary cirrbosis 

LJ. Buist, S G. Hubscher, C. Vickers, I. Michell, J. Neuberger 
and P. McMaster, Queen Elizabeth Hospital and University of 
Birmingham, Birmingham, UK 


Deteriorating lrver function ın primary biliary cirrhosis (PBC) remains 
one of the prime indications for hepatic replacement but controversy 
exists as to whether PBC can recur in the grafted liver! +. Twenty-three 
patients surviving longer than 3 months (range 4 months-54 years), 
including 17 surviving longer than one year, who recetved orthotopic 
liver grafts to treat PBC underwent detailed clinical, biochemical, 
immunological and histological studies. 
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No clinical syndromes associated with PBC have been encountered 
Nineteen (83 percent) of the patients currently have normal 
biochemical liver function (LFT), with LFT abnormalities proved to be 
due to biliary drainage problems in three and to chronic rejection in 
one. All patients had positive antimitochondrial antibody (AMA) (titres 
40-1600) before transplantation and 18 (78 per cent) showed a reduction 
in AMA titre after transplantation of which 14 (61 per cent) have 
subsequently risen Of the 15 known to have elevated IgM 
pretransplantation, all levels fell after grafting but 17 (74 per cent) of the 
23 currently have elevated levels of IgM. Liver biopsies from 14 of the 1 
year survivors (range 1-5 years) were examined ‘blindly’ along with 
biopsies from 8 other patients grafted for equal lengths of time for 
different diseases Both groups showed mild portal inflammatory 
changes None of the PBC group had any specific histological features to 
suggest recurrence of PBC in the new liver 

While immunological markers of PBC remain after grafting in 
patients transplanted for PBC we cannot detect clinical, biochemical or 
histological evidence to support the hypothesis that PBC recurs after 
transplantation. 


1. Neuberger J, Portmann B, MacDougall BRD, Calne RY, 
Williams R Recurrence of primary biliary cirrhosis after liver 
transplantaton New Engl J Med 1982, 306: 1-4. 

2. Portmann B, O'Grady J, Williams R Disease recurrence following 
orthotopic liver transplantation. Transplantation Proc 1986, 18° 
136-41 

3. Jones EA Primary biliary cirrhosis and hver transplantation 
(Editorial). N Eng J Med 1982, 306: 41-2 

4 Van Thiel DH, Gavaler JS. Recurrent disease in patients with liver 
transplantation. Hepatology 1987, 7: 181-3 


Local recurrence after pre-operative radiotherapy and surgery 
in rectal cancer 


DJ. Jones, J. Zaloudik, R D. James, M. Moore and P F. 
Schofield, Paterson Institute for Cancer Research, Department 
of Radiotherapy, Christie Hospital, Manchester, UK 


Radiotherapy is being increasingly used as an adjunct to surgery in 
rectal cancer The response to radiotherapy is not uniform and it 1s 
desirable to develop indicators to predict response The present study 
involves 186 patients with tethered rectal cancer, who were randomized 
mto two groups, 97 patients had surgery alone and 89 had pre-operative 
radiotherapy (20 Gy in 4 fractions) The DNA ploidy status was 
determined by flow cytometry in all patients 

DNA aneuploidy was detected in the resected tumours of 60 
(62 per cent) in the surgery only group, but in only 33 (37 per cent) after 
radiotherapy (x^ = 10 42, P «001) 

There was a significant reduction. in local recurrence after 
radiotherapy (log rank, P« 00001). DNA diploid tumours were less 
likely to recur locally than DNA aneuploid tumours This was more 
marked in the radiotherapy group (P=0 003) than the surgery only 
group (P=0 03). In multivariate regression analysis of the patients who 
had radiotherapy, DNA ploidy 1s an independent predictor of local 
recurrence while Dukes' stage is not 

DNA ploidy may indicate response to radiotherapy and is an 
important predictor of subsequent local tumour progression 


Regulation of proliferation of breast cancer cells by growth 
factors 


DJ. Kerr, I.B. Pragnell, A. Sproul, S. Cowan, R.E. Leake and 
W.D. George, Western Infirmary, Beatson Institute for Cancer 
Research and Unmersity of Glasgow, UK 


Recent studies have indicated that oestrogenic control of proliferation of 
receptor positive (ER + ve) breast cancer cells in vitro may be mediated 
by stimulatory and inhibitory autocrine growth factors 

The aim of this study was to examine the expression of oestrogen 
receptors (ER) and transforming growth factor B(TGF-f) in the ER 
+ve breast cancer cell line ZR-75 during and after a-interferon (a-IF) 
induced cytostasis. 

ZR-75 cells were exposed continuously to a-IF (500 IU/ml) for up to 
10 days and were harvested at intervals for estimation of cell number, 
extraction of RNA and measurement of ER (by radioligand binding) 
RNA was bound to nitrocellulose membranes and prepared for 
autoradiography following hybridization to 32 P-labelled cDNA probes 
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for TGF-f and ER. Cell surface TGF-f receptors were measured by a 
radioligand method Control cultures without a-IF were examined 10 
the same way. 

a-Interferon has a significant antiproliferative effect (cell doubling 
time, control (36 + 8 h) versus a-IF treated (126 4-27 h, P < 0-001) It also 
reduced ER concentrations to 30 per cent of control values. 
with a parallel fall in ER mRNA TGF-f. mRNA levels were 
increased 5-10-fold in response to a-IF. Cytostasis and mRNA effects 
were maintained until a-IF was removed from the medium, at which 
point the cells started to regrow and mRNA levels (ER 4- TGF-f) 
returned to normal within 24h. High affinity TGF-B receptors were 
demonstrated (5800 sites per cell, Kd 2 70 pM) and co-treatment with a 
blocking anti-TGF -f antibody reduced the antiproliferative effect of a- 
IF by 60 per cent 

These results suggest that the cytostatic effect of <-IF ın this cell line 
is mediated by TGF-f autoinhibition of cell growth 


The relationship between pancreatic duct pressure, duct 
permeability and acute pancreatitis 

M.H. Harvey, K.R. Wedgwood and H.A. Reber, University of 
Missouri and VA Research Service, Columbia, Missouri, USA 


Perfusion of activated pancreatic enzymes along the feline pancreatic 
duct, made permeable by glycodeoxycholate perfusion or oral alcohol 
administration, results in acute pancreatitis!?, Increased pancreatic 
duct pressure (PDP) may also be implicated 1n pancreatitis We studied 
the effects of 15 mM glycodeoxycholate perfusion (0 5 ml/h) (group 2), 
intragastric alcohol (20 ml 40 per cent) (group 4) and secretin stimulated 
pancreatic secretion against duct obstruction (SS/O) of > 50 per cent 
(group 6), in cats, on PDP, ductal permeability and the development of 
pancreatitis Control animals received duct perfusion with saline (group 
1), intragastric saline (group 3) or SS/O of < 50 per cent (group 5) In all 
groups PDP was measured continuously for 1h Ductal permeability 
was assessed by recovery of 20000 molecular weight dextrans in portal 
blood following their ductal perfusion. Then the duct was perfused with 
activated pancreatic enzymes for Ih and the pancreas assessed 
histologically for pancreatitis at 24 h In groups 2, 4and 6 PDP and duct 
permeability were increased and pancreatitis resulted 1n most animals. 
These effects were not seen in control groups 1, 3 and 5 








Group (n) 1(6)  2(6) 3 (6)  4(6 5 (10) 6 (17) 
PDP (+s.¢.m.) 87 221 87 14-5 12-8 232 
(mmHg) £06 +47" 104 .113* 420 +17" 
Permeabihty 0/6 5/6t 0/6 5/6 2/10 12/17t 
Pancreatitis 0/6 6/6t 1/6 6/6t 2/10 12/17t 


P «005 versus controls (*Mann—Whitney and tFisher’s tests) 


Increased PDP resulted in increased ductal permeability to 
macromolecules These changes may be important initiating events 1n 
acute pancreatitis 


1 Wedgwood KR, Farmer RC, Reber HA A model of hemorrhagic 
pancreatitis in cats—role of 16 16 dimethyl prostaglandin E; 
Gastroenterology 1986, 90 32-9. 

2. Wedgwood KR, Adler G, Kern H et al The effects of oral agents 
on pancreatic duct permeability A model of alcoholic pancreatitis. 
Dig Dis Sci 1986, 31 1081-8. 


Does conservation therapy for breast cancer reduce 
psychological morbidity ? 


J.A. Goldberg, R.N Scott, S. Stallard, G.D. Murray, P.M. 
Davidson, G.P. McGuire and W.D. George, Uniwersity of 
Glasgow and University Hospital of South Manchester, UK 


There is an appreciable incidence of psychological morbidity associated 
with mastectomy’. This has encouraged a trend towards conservation 
therapy for early breast cancer, although the psychological benefit of 
less mutilating surgery 1s unproven. 

The aim of this study was to assess the psychological state in patients 
undergoing surgery for benign and malignant breast lumps 

A previously validated self-administered questionnaire? was 
completed pre-operatively and ] year postoperatively by 243 patients 
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rhe table shows the number of individuals exceeding pre-determined 
hresholds for psychological morbidity 











Sexual 

Anxiety Depression problems 

Benign Pre-operative — 40 (38%) 27 (26%) 22 (21%) 

n=105 Postoperative 19 (18%) 15 (14%) 22 (21%) 
Conservation 

treatment Pre-operatrve 31 (50%) 20 (32%) 16 (26%) 

n=62 Postoperative 16 (26%) 16 (26%) 20 (32%) 

Mastectomy Pre-operative 41 (54%) 25 (33%) 27 (36%) 

n=76 Postoperative 23 (30%) 14 (18%) 22 (29%) 





The incidence of psychological morbidity was not significantly 
different when the three patient groups were compared pre-operattvely 
or at 1 year after surgery. 

No association was found between psychological morbidity and age 
or adjuvant therapy 

The results indicate that conservation therapy is not associated with 
less morbidity than mastectomy for anxiety, depression and sexual 
problems at 1 year follow up. 


1. McGuire GP, Lee EG, Bevington DJ et al. Psychiatric problems in 
the first year after mastectomy, Br Med J 1978, 1: 963-5. 

2. Trew M, McGuire P Further comparison of 2 instruments for 
measuring quality of life in cancer patients. Proceedings of the 
Third FORTIC workshop on quality of life. Paris 1982 


Delayed gastric emptying does not contribute to 
gastro-oesophageal reflux disease 

W. Schwizer, T.R. DeMeester and R.A. Hinder, Creighton 
University, Omaha, Nebraska, USA 


Seventy-six patients with symptoms of heartburn and/or regurgitation 
and 38 asymptomatic volunteers were studied with 24 h pH oesophageal 
monitorng, gastric emptymg of "Tc labelled oatmeal and 
oesophageal manometry. Endoscopy was performed on all patients and 
the degree of oesophagitis was graded. Sixty-seven percent of the 
symptomatic patients had increased exposure of the oesophagus to 
gastric juice As expected, these patients, when compared with those 
without acid reflux and controls, had a shorter overall length of the LES 
(2741-0 versus 3 4+ 10cm, P «0 01), shorter abdominal length of the 
LES (112-07 versus 1 8:09 or 22:£07 cm, P<001) with a lower 
pressure (8-6+5-2 versus 11 3-59 or 1421: 5:1 mmHg, P> 006) and 
more oesophagitis (63 versus 12 or 1 percent, P« 0-001). Delayed 
gastric emptying occurred as frequently in patients with reflux as in 
those without refIux (37 per cent versus 44 per cent of patients) There 
was no association between delayed gastric emptying and poor LES 
function and there was no evidence that delayed gastric emptying was 
the cause of reflux in patients with normal LES function. Oesophagitis, a 
complication of reflux disease, was not associated with delayed gastric 
emptying in patients with proven reflux On the contrary, patients with 
delayed gastric emptying had less oesophagitis (P < 0-05). This suggests 
that the prolonged presence of food in the stomach may have a buffering 
capacity on gastric acidity. We conclude that, contrary to popular 
opinion, delayed gastric emptying is not a major factor in the 
pathophysiology of gastro-oesophageal reflux disease and that therapy 
aimed at speeding gastric emptying cannot be supported by the results of 
this study. 


Regulation of hepatic regeneration by interleukin-2-activated 
killer cells and effect of cyclosporin A 

A. Hizuta, N. Tanaka, T. Urabe, H. Yamamoto, Y. Okamoto, 
A. Tatemoto, S. Ohno, H. Murakami and K. Orita, Okayama 
University Medical School and National Iwakuni Hospital, 
Japan 


We have investigated the implication of interleukin-2 (IL-2) and the 
effect of cyclosporin A (CsA) on hepatic regeneration after standard 
70 per cent partial hepatectomy (HEP) in C3H/He mice. Hepatic 
regeneration was assessed by measurement of *H-TdR incorporation 
Into regenerating hepatocytes and of frequency of BrdU positive 
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hepatocytes in the regenerating liver Cytotoxic activity of lymphocytes 
was determined in a $!Cr release assay. HEP enhanced spontaneous and 
Con A-induced IL-2 production in spleen cells. Spleen cells and hepatic 
non-parenchymal lymphocytes from HEP mice had cytotoxic activity 
against regenerating hepatoblast, and cytotoxicity of these cells was 
more augmented by culture with recombinant IL-2 (rIL-2) for 4 days or 
by administration of exogenous rIL-2 than that of cells from control 
laparotomy mice. Hepatic regeneration was significantly inhibited by 
administration of exogenous rIL-2 as well as by adoptive transfer of 
rÍL-2 activated HEP spleen cells. In vwo administration of CsA, an 
inhibitor of IL-2 production, significantly enhanced hepatic 
regeneration after HEP. Neither rIL-2 nor CsA had direct effects on 
growth of cultured regenerating hepatoblasts in the dose studied These 
results suggest that the hepatic regeneration after HEP is regulated by 
IL-2-activated killer cells induced by endogenous IL-2 production after 
HEP. 


Sepsis and anaerobic metabolism: effects on mitochrondrial 
activity 

J.R. Kirkpatrick, The Western Pennsylvama Hospital, 
Pittsburgh, USA 


The accelerated anaerobic metabolism (blood lactate > 5 mM/) often 
seen in sepsis 1s thought to occur from deactivation of the TCA cycle 
(‘coarse control’). To test this hypothesis, nine non-septic (group 1) 
and nine septic patients (group 2 and group 3) had skeletal muscle 
mitochondria isolated and assayed to determine. respiratory activity 
(RCI—a ratio of state 3:state 4 activity); and the activity of pyruvate 
and the TCA intermediates malate (M), a-ketoglutarate (K) and 
oxaloacetate (O) in relation to the absence (group 2) or presence (group 
3) of accelerated anaerobic metabolism. 


Groups t statistic 





1 2 3 F P u,=u, u,=uUs 





Lactate 1474072 1-274048 6694445 775 001 00l 0 025 
Pyruvate 008+005 0084004 0284007 177 001 0001 0001 
RCI 4554072 3754-112 4424085 104 ns ns ns 
O 083+024 1634145 052+030 238 ns ns. ns 
K 1974147 085+048 1094054 125 ns ns ns 


Malate 380+128 446+084 1584085 756 001 0025 0025 


Analysis of variance (ANOVA)— the null hypothesis (u, 2u; —u4) 
was tested against the alternative. A significant F test (P«0 05) 
rejects the null hypothesis and identifies comparisons of 
interest. These were analysed by the two sample t test utilizing the 
Bonferroni procedure [t(0 05/3/2)]. These findings suggest that: sepsis, 
even in the presence of accelerated anaerobic metabolism, does not 
impair the ability of skeletal muscle mitochondria to utilize O, and 
substrate in vitro: and during anaerobic metabolism normal entrance 
into the TCA cycle is blocked with oxaloacetate actrvity maintained at 
the expense of malate (malate shuttle system), findings not characteristic 
of coarse control. 


Urgent cardiac transplantation—a prospective study 
D. Loisance, Ph. Deleuze, M.L. Hillion and J.P. Cachera, CHU 
H Mondor, Creteil, France 


Cardiac transplantation ıs now a widely accepted procedure in patients 
with severe uncontrolled cardiac insufficiency. Indication for urgent 
transplantation in critically ill acute patients remains however 
controversial, mainly because of a relative shortage of donor hearts. 
Evaluation of the operative risk in acute patients has been carried 
out prospectively, in a group of 50 cardiac transplant candidates from 
1982 to 1988 Group A (n=17) included acute indications, on urgent 
patients, maintamed in ICU alive either by IV pharmacological 
treatment, or/and by mechanical systems for temporary circulatory 
support, ECCMO or Jarvik total heart (n—3). Group B (n—16) 
included patients waiting for transplant at the hospital. Group C 
(n 17) were regular priority patients waiting at home. The policy for 
selection of the priority was to consider group À as a maximal priority. 
Immunosuppressive regimen was identical in each group, including 
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cyclospomn, steroids, ATG, azathioprine The 3 months mortality rate 
was respectively 53 percent in group A, 13 percent in group B, 
6 per cent in group C The cause of death in group A was related to 
septic complications ın 44 percent The complete rehabilitation rate 
was 41 per cent in group À, 69 per cent in group B, 71 per cent in group 
C. 

This experience should lead to a more accurate selection of the 
recipients and to question the highest priority for a donor heart given to 
an acute patient 


Cholelitholysis: a comparison pf gallstone dissolution solvents 
H. Vergunst, O.T. Terpstra and G. Steen, Unwersity Hospital, 
Rotterdam, The Netherlands 


The development of the extracorporeal shockwave lithotripsy (ESWL) 
as a non-operative treatment of gallbladder stones requires an adjuvant 
therapy to eliminate the residual fragments after ESWL. Therefore, the 
use of solvents for direct percutaneous gallbladder perfusion will be of 
renewed interest To dissolve cholesterol stones in the bilary tract 
monoctanoin (MO) was of limited use Recently, new solvents, such as 
methyl ter-butyl ether (MTBE) and D-limonene preparations have 
become available We compared under identical conditions the 
solubilizing capacity ui vitro of (1) MTBE, (2) MO, (3) LIM (97 percent 
D-limonene with 3percent surfactants added) and (4) LIM/MO 
(70 per cent/30 per cent). 

Sets of four gallstones from ten different patients, median weight 
460 mg (range 29—2046), were immersed individually in tubes containing 
one of the four solvents at 37°C. Stones were weighed at fixed intervals 
and chemical analysis of one stone of each set was carried out 

Two ofthe ten stones were pigment stones without cholesterol, they 
disintegrated into fragments without complete dissolution. The other 
eight stones contained > 90 per cent cholesterol and seven dissolved 
completely, often leaving sandlike debris 








Weight 

reduction MTBE MO LIM LIM/MO 
25% 10 1340 LAT 56* 
50% 26 2753 226*£ 135* 





Each value represents median dissolving time (min) for 8 stones 
(> 90 per cent cholesterol) 

*versus MTBE: P«001 

t versus LIM/MO ns 

t versus LIM/MO P«005 


In {vitro MTBE dissolves human cholesterol gallstones 
approximately five times faster than LIM/MO, while LIM/MO 1s more 
effective than LIM alone. However, MTBE was less effective for 
pigment stone than for cholesterol stone dissolution As efficacy of 
MTBE is superior, further evaluation of MTBE to dissolve residual 
fragments after ESWL treatment is warranted 


Current selection criteria of gallstone patients for 
extracorporeal shock wave lithotripsy are no longer valid 


A. Darzi, J.R.T Monson, W.A. Tanner and F.B.V. Keane, The 
Meath and Adelaide Hospitals, Dublin, Ireland 


Extracorporeal shock wave lithotripsy (ESWL) 1s successful in 
fragmenting gallstones but <10 per cent of patients fulfil the criteria 
considered suitable for treatment, 1e radiolucent stones fewer than 
three in number and <3cm in diameter!. However, no data exist to 
substantiate current selection criteria. In this study, employing a second 
generation EDAP lithotmpter, 37 patients with gallstones have 
received treatment. Of these, only four satisfied the previously accepted 
selection criteria The remaining 33 patients either had stones >3 cm m 
size, were more than 3 in number or were radio-opaque. All patients 
received up to five sessions of ESWL (6000 shock waves per session) 
without sedation. Early results have demonstrated complete gallstone 
clearance in five patients (mean treatment sessions 35) and 
> 50 per cent clearance in 12 patients (mean number of treatments 3-7) 
still undergoing therapy Of those patients with a successful outcome 
only four would have satisfied traditional selection criteria There was no 


1246 


mortality. One patient developed biliary colic following ESWL. W 
conclude from this ongoing data that the previously accepted selectio 
criteria for ESWL greatly underestimates the number of surtabl 
patients and that technical advances in ESWL may have widened th 
scope of this therapy. 


I. Sackman M, Delius M, Sauerbruch T et al. Shock-wave lithotrips: 
of gallbladder stones. The first 175 patients. New Engl J Med 1988 
318: 394-7. 


Defining parameters for common duct laser lithotripsy. 


A. Murray, R. Basu and R.F.M. Wood, St. Bartholomew’. 
Hospital, London, UK 


Endoscopic laser lithotripsy offers a potential means of fragmentiny 
biliary stones that are impacted in the lower end of the common bili 
duct in the 10 per cent of patients in whom ERCP and sphincterotom: 
have failed This paper explores the absorption spectrum of bile, relatiny 
this to the most efficient laser wavelength for gallstone fragmentation 
Quantitative spectrophotometry was used to analyse the absorption o 


'six samples of human bile. All samples had an absorption peak a 


420 nm falling to a minimum at 1100 nm  Calculi of similar size bu 
varying appearance, from six patients with multiple stones, were divide 
1nto four groups and exposed to pulsed laser energy at wavelengths o 
440, 480, 500 or 560 nm. Energy was transmitted by a 320 um diamete 
flexible optical fibre, held in contact with the stone by a counterbalance 
arm 





Mean fragmentation energies persus wavelength 





Wavelength (nm) 440 480 500 560 
Energy (J) 46426 69-39 119450 143465 





The energy threshold for stone surface damage at each of the fou 
laser wavelengths tested was similar, but the fragmentation energie: 
were significantly smaller at 440nm compared with 500nm (P<0-05 
and 560nm (P«001) (Mann-Whitney U test). Stone fragmentatior 
1s most efficient with the pulsed dye laser wavelength of 440 nm anc 
occurs only when the delivery fibre 1s in contact with the stone. Ir 
clinical practice the absorption spectrum of bile would allow stray lase: 
light at 440 nm to be strongly absorbed, thus minimizing the risk of bile 
duct damage. 


The pancreatic duct occlusion with fibrin sealant (FS) 
following pancreatic head resection for the protection of the 
pancreatico-digestive anastomosis 


H.W. Waclawiczek and O. Boeckl, Landeskrankenanstalter 
Salzburg, Austria 


A dehiscence of the pancreatico-digestive anastomosis occurs even wher 
a healthy lienal pancreas segment following pancreas head resection due 
to carcinomas must be anastomosed with the intestinal tract (incidence 
5-35 per cent) A reduction of postoperative complications could be 
achieved by pancreatic duct occlusion (PDO) with prolamin because e 
quick irreversible exocrine insufficiency results, but there is stil 
controversy concerning the possibility of endocrine damage with this 
method. 

Therefore, the goal of our experimental study in domestic piglets was 
to block the exocrine secretion only temporarily by PDO with fibnr 
sealant (FS) to ensure a safe protection of the anastomosis. Our long. 
term studies up to 6 months postoperatively with PDO with FS showec 
that a high local concentration of aprotinin of 20000 IU/ml is necessary 
to blockade the exocrine secretion for the first 5 postoperative days 
Contrary to PDO with prolamin there have been no morphological and 
functional sequences for the lrenal pancreas. 

PDO with FS resulted in a temporary rise of the amylase levels and a 
low-grade interstitial fibrosis However, the exocrine and endocrine 
Pancreas tissue and functions were conserved. The healing of the 
pancreatico-digestive anastomosis was undisturbed. 

This new method for the protection of the pancreatico-digestive 
anastomosis has already been performed successfully in 11 patients who 
underwent partial duodenopancreatectomies owing to carcinomas 
During the observation period of up to 16 months we saw no damage of 
the exocrine and endocrine functions 
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Are common bile duct (CBD) stones important in acute 
gallstone pancreatitis 

J.P. Neoptolemos, D.L. Carr-Locke, N. London and D.P. 
Fossard, Unwersity of Birmingham, Birmingham and Leicester 
Royal Infirmary, Leicester, UK 


The relationship between common bile duct (CBD) stones and actual 
outcome ın acute pancreatitis due to gallstones (AGP) is not known. 

One hundred patients with AGP had endoscopic retrograde 
cholangiopancreatography (ERCP) during the same admission and this 
was successful 1n 94 cases. Thirty-eight patients bad predicted severe 
(PS) attacks and sixty-two were predicted mild (PM, modified Glasgow 
criteria). The incidence of CBD stones is shown in the table. The 
incidence of complications due to pancreatitis was 35 per cent m 
patients with PS attacks with CBD stones, 29 per cent in PM attacks 
with CBD stones, 22 per cent in PS attacks without CBD stones and 
7 per cent in PM attacks without CBD stones (z? —9-9, df 3, P <0 05, 
complications 1n all patients with CBD stones versus no CBD stones, 
35-689, df 1, P=00088) Endoscopic sphincterotomy (ES) was 
performed in the 37 patients with CBD stones (no deaths), the overall 
mortality was only 2 per cent. 








Time of ERCP PS PM p df P 
14/23 (61%) 
6/12 (50%) 
20/35 (57%) 





«7h 9/26 (35%) 
8/33 (24%) 


17/59 29%) 739 1 


843 3 «005 
3-30 days 


AII cases «0007 





These original findings show an important relationship between 
predicted outcome, CBD stones and actual outcome; ERCP X ES can 
contribute to a low mortality, and should be more widely adopted. 


Successful chemical ‘cholecystectomy’ in the pig 
A.E. Abdl, El. Ghany, R. Holdsworth, M.P. Holley and A. 


Cuschieri, Ninewells Hospital and Medical School, University of 
Dundee, Dundee, UK 


The methods currently available for the non-surgical treatment of 
gallstones do not prevent recurrence after their dissolution/ 
fragmentation! A series of experiments 1n pigs was designed to achieve 
safe chemical destruction of the gallbladder mucosa as an alternative to 
surgical removal. 

After the establishment of an access cholecystostomy, performed 
under laparoscopic control, the tract 1s dilated to enable introduction of 
a choledochoscope into the gallbladder A balloon-trpped catheter 1s 
inserted into the cystic duct to block its lumen. Na;CO,, 30 per cent 
which has a low LD. was used with a contact time of 10 min followed 
by saline washing of the gallbladder Progress of the lesion was followed 
by serial tube cholecystocholangiograms until the pigs were killed 3-4 
montlis later. 

The first three animals died (rupture of CBD due to over-inflation of 
cystic duct balloon, leakage of Na,CO, into the biliary tract, n — 2), The 
technique was modified to ensure cystic duct obstruction and the 
ensuing seven pigs remained well until their deaths The serial contrast 
studies showed progressive shrinkage of the gallbladder lumen with 
obliteration at 6-10 weeks and a normal/patent biliary tree. The 
histology at post mortem showed complete transmural fibrosis of the 
gallbladder with a normal biliary tract and liver parenchyma 


1 Boucher IAD Non-surgical treatment of gallstones: many 
contenders but who will win the crown. Gut 1988; 29 137-42 


Anal carcinoma —patient prognosis and flow cytometric DNA 
analysis 

N.A. Scott, R.W. Beart, L.H. Weiland, S.S. Cha, M M. Lieber 
and M. Irving, Hope Hospital and University of Manchester 
School of Medicine, Salford, UK and The Mayo Foundation 
Rochester, Minnesota, USA 


Using flow cytometric DNA analysis of paraffin embedded tissue, DNA 
histograms were successfully obtained from the anal cancers of 117 
patients. DNA diploid patterns were grven by 82 cancers (70 per cent 
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and DNA non-diplotd patterns by 35 cancers (30 per cent)—15 DNA 
aneuploid, 20 DNA tetraploid Well-differentiated squamous cell 
cancers were mainly (81 percent) DNA diploid, while a larger 
proportion of poorly differentiated (30 per cent) and small cell cancers 
(40 per cent) were DNA non-diploid. The large majority of stage A 
cancers (86 percent) were DNA diploid. A greater proportion of 
tumours that had invaded through the anal sphincter (35 per cent) or 
had lymph node metastasis (30 per cent) or distant spread (50 per cent) 
were DNA non-diplord. 

Prognosis was poorer for patients with DNA non-diploid tumours 
(52 per cent alive at 5 years) when compared with patients with DNA 
diploid tumours (66 percent alve at 5 years) (P=008); and 
significantly poorer for individuals with DNA aneuploid anal cancers 
(43 per cent alive at 5 years) (P0037) However, in a multivariate 
analysis model, the DNA ploidy pattern of an anal cancer was not of 
independent prognostic significance alongside tumour histology and 
tumour stage. 


Extent of sialomucin predicts patients at risk of local 
recurrence of colorectal cancer 


P.M. Dawson, H.C. Rees, N.A. Habib, T.G. Allen-Mersh and 
C.B. Wood, Charing Cross and Westminster Medical School and 
Royal Postgraduate Medical School, London, UK 


We have observed that a sialomucin band extending 3cm or more 
from colorectal cancer is associated with tumour penetration into 
adjacent structures This study has evaluated whether the presence of 
sialomucin at 3 cm or more from the tumour is associated with increased 
risk of local recurrence 

The presence of sialomucin was estimated by high iron diamine- 
alcian blue stain in 256 patients undergoing ‘curative’ colorectal 
carcinoma excision with distal resection margin of at least 3 cm. Patients 
were evaluated for local recurrence for a median of 24 months from 
operation by routine clinical examination and sigmoidoscopy, and 
where appropriate, ultrasound CT scan and colonoscopy 

Sialomucin was present at 3 cm or more from the tumour edge in 75 
(292percent) patients. Local recurrence occurred significantly 
(xà =7 12, P « 001) more often ın this group (29-3 per cent) than among 
patients in whom a 3 cm sialomucin band was absent (14-9 per cent) 

Multrvariate analysis demonstrated that ın addition to Dukes’ stage 
and hospital of operation, a sialomucin band of >3cm from the 
tumour was an independent predictor of local recurrence (P « 0 007). 

Pre-operative biopsy for sialomucin adjacent at 3 cm from primary 
tumour appears to indicate patients at greater risk of local recurrence 


Evidence against the role of chromosomes 17p and 5q in early 
colorectal carcinogenesis 


D. O'Shaughnessy, J. Flint, S.L. Thein and N. Mortensen, 
John Radcliffe Hospital, Oxford, UK 


Recent work has shown that inactivation on both chromosomes of 
certain genes can be carcinogenic!. A common way for these anti-cancer 
genes to be damaged is through chromosomal deletion, this can 
sometimes be detected as loss of heterozygosity at the appropnate loci. 
Loss of heterozygosity has been observed in sporadic colorectal cancers 
at loci on 5q? and 17p? As colorectal cancer is believed to originate in 
adenomas, it 1s important to see if these loci are homozygous in the pre- 
cancerous condition Of 35 adenomas examined at 17p, only one 
showed chromosomal loss?, and in 14 adenomas examined at 5q, all 
were heterozygous?^*. However, in only two cases have both loci been 
examined in the same sample*, and histological classification reported 
for only three samples?. We have looked at 15 adenomas obtained at 
colonoscopy; one half of each polyp was sent for histology and the 
remaining half was examined usmg probes for loci on 17p and 5q 
Peripheral leucocytes were used as a source of control tissue. The probes 
used recognize multi-allelic loci and heterozygosity was found in 10 out 
of 15 samples at 5q and 12 out of 15 samples at 17p In no case was there 
a reduction to homozygosity in the adenomas, even though histological 
grading showed a wide range of abnormalities in the different samples. 
These data suggest that the probability of homozygous loss at either of 
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the loci examined bemg associated with the early stages of 
carcinogenesis 1s highly unlikely 


1. Bishop JM. The molecular genetics of cancer Science 1987; 235. 
305-11 

2 Solomon E, Voss R, Hall V et al Chromosomal 5 allele loss in 
human colorectal cancers. Nature 1987, 328: 616-19 

3. Fearon ER, Hamilton SR, Vogelstein B Clonal analysis of human 
colorectal tumours Science 1987, 238. 193—7. 

4. Okamoto M, Sasaki M, Sugio K et al Loss of constitutional 
heterozygosity in colon carcinoma from patients with familial 
polyposis coli Nature 1988, 331: 273-7. 


The use of in situ hybridization to demonstrate the 
intranuclear and morphological distribution of HPV 16 DNA 
in anal cancer 


J.H. Scholefield, P J Coates, J.G. Palmer, N.A. Shepherd and 
J.M.A. Northover, St. Mark’s Hospital, London, UK 


The evidence for an aetiological association between HPV 16 and 
squamous cell carcinoma of the anus, using membrane hybridization 
has been presented to this society previously! Southern blot analysis 
can distinguish between incorporation of viral DNA into the host 
genome and episomal (unincorporated) DNA within cells, but cannot 
demonstrate that any of this DNA ts within the neoplastic epithelial cells 
rather than within stomal cells. In situ hybridization provides this 
information. 

Using this technique we have detected HPV 16 DNA within the 
nucle: of malignant cells in 16 of 32 anal squamous cell carcinomas. We 
were able to demonstrate HPV 16 DNA in the same 16 plus another 2 by 
membrane hybridization using Southern blot analysis The two cases in 
which m situ and membrane hybridization differed were those in which 
Southern blot analysis had shown there to be a low copy number (<10 
copies per cell). 

In situ. hybridization is a useful technique with potential uses in 
providing a method for the detection of viral and cellular oncogenes in 
fixed tissue We have shown that it can provide similar sensitivities to 
Southern blot analysis. 


1. Palmer JG, Shepherd NA, Jass JR, Crawford LV, Northover 
JMA HPV type 16 and anal squamous cell carcinoma Lancet 
1987; ü 487. 


A prospective evaluation of the influence of tumour cell DNA 
content on recurrence in colorectal cancer 


N C. Armitage, K.C. Ballantyne, J Wright, L G. Durrant and 
J.D Hardcastle, University Hospital, Nottingham, UK 


Tumour cell DNA content (ploidy) has been shown retrospectively to 
have a significant influence on survival in colorectal cancer We 
measured ploidy prospectively in 251 consecutive patients, who had 
resections for colorectal cancer and have been followed for a median of 3 
years (1—5 years), to assess the influence on recurrence 

DNA content was measured by flow cytometry on tumour cells 
derived from freshly resected specimens and paraffin blocks. All local 
and distant recurrence was carefully investigated and recorded In all 
139 (55 per cent) tumours contained cells with abnormal DNA content 
(aneuploid or tetraploid) A slightly greater proportion of abnormal 
DNA tumours (38/139, 27 percent) were pathological stage C 
compared with diploid tumours (22/112, 22 per cent). Results of the 
patients who had potentially curative surgery are shown in the table. 


Local and distant recurrence 








Pathological 

stage Diploid Aneuploid Tetraploid 
A 1/21 (5%) 3/14 (21%) 0/3 

B curative 5/49 (10%) 16/49 (33%) 0/5 

C curative 9/18 (50%) 15/33 (45%) 1/3 


Patients with stage A and B tumours having curative surgery with 
aneuploid tumours had a significantly higher recurrence rate (19/63, 
30 per cent) compared with those with diploid tumours (6/70, 9 per cent) 
(^ =8-8, P=0 005) 
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Tumour cell DNA content is a predictor of higher risk of both local 
and distant recurrence after curative resection and may identify a group 
which would most benefit from adjuvant therapy 


A new type of faecal occult blood test for detection of 
colorectal cancer 


JJ.T. Tate, J. Northway, G.T. Royle and I. Taylor, 
Southampton University and General Hospital, UK 


Compliance 1s an mmportant factor 1n screening for colorectal cancer by 
faecal occult blood test (FOBT) New types of FOBT improve 
compliance but their ability to detect cancer 1s not known. A new test, E- 
Z detect, has been compared with two established FOBTs. 

A FOBT was performed by 976 patients with symptoms suggesting 
colorectal disease before a double contrast barium enema Patients were 
randomly allocated to one of three tests The ages of the patients were 
similar for all three groups and a total of forty-nine cancers were 
diagnosed The performance of the three FOBTs for the detection of 
cancer 1s shown in the Table. 








Predictive 
n +ve Sensitivity Specificity value 
E-Z Detect 319 (132%) 571% 889% 190% 
Haemoccult 315 (153%) 800% 88:37; 327% 
Fecatest 342 (307%) 933% 7229; 133% 








E-Z Detect® is manufactured by NMS Pharmaceuticals, USA, 
Haemoccult® by Rohm Pharma, FRG and Fecatest® by Nordic 
Pharmaceuticals, USA : 


E-Z Detect has a low sensitivity for cancer, probably because stool does 
not come into direct contact with the test reagent, and may not be 
suitable for use in screening. Haemoccult has a high sensitivity and 
specificity confirming its suitability for cancer screening Fecatest has 
the highest sensitivity for cancer, equal to that for barium enema itself, 
and may be of use in symptomatic patients. 


Intravenous epidermal growth factor (EGF) but not gastric 
EGF inhibits acid secretion 


G.M. Larson, U. Wingren, C. Greation and G.S. Schultz, 
Unwersity of Louisville, Kentucky, USA 


Epidermal growth factor (EGF) applied topically, stimulates epithelial 
proliferation of the cornea and skin, but the pathway by which EGF 
inhibits gastric acid secretion (GAS) is not clear The presence of EGF in 
saliva and the beneficial healing of oral EGF on experimental gastric 
ulcers suggest that the luminal route ıs important. Paretal cells, 
however, are located deep in gastric glands and may not have direct 
access to EGF in the lumen. 

We compared two routes of biosynthetic human EGF (IV and 
1intragastric-IG) on canine GAS and correlated these results with EGF 
blood levels Stimulated GAS (Pentagastrin 03 ug/kg per h) was 
measured in five gastric fistula dogs in three phases (1) Saline placebo, 
(2) IV-EGF infused before study and (3) IG-EGF given in 200 cm? saline 
45 min before. Blood samples were drawn at 15 min intervals and stored 
for human EGF assay by RIA 


GAS (meq Ht /h) 





EGF 
(dose/route) 1h 2h 3h 

Placebo 109-34 188-61 170436 
2 ug-IV 68427" 141452 14 66:4 
10 ug-IV 05+05t 5-442 4t 10243-4t 
10 ug-IG 1384 7:5 184402 167466 
100 ug-IG 994-58 108+6-6* 10745-4* 


* « placebo GAS, P<0-05, f P< 0 01 


EGF ın blood was detectable (5x 107M) only after IV-EGF 
(10 ug/kg) and only for the first 15 min The assay threshold is 107? M 
IV-EGF decreased GAS promptly while IG-EGF (100 ug) inhibited 
acid only in the second and third hour IV-EGF more effectively blocks 
GAS than IG-EGF Because the effect of IG-EGF was delayed by 1 h, it 
Is possible that EGF was slowly absorbed into the blood (at 
subthreshold levels) and then suppressed GAS The data suggest that 
luminal EGF has little if any direct effect on parietal cells. 
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[s the ‘acid antrum’ clinically important after highly selective 
vagotomy (HSV) for duodenal ulcer (DU)? 


MJ. Rogers, M. Lagopoulos, J.N. Primrose, M.F. Dixon and 
D. Johnston, The General Infirmary, Leeds, UK 


Parietal cells extend to the pylorus (‘acid antrum’) ın 10 per cent of 
stomachs examined at post mortem!. Highly selective vagotomy (HSV) 
jenervates the acid secreting gastric corpus but leaves the antrum 
nnervated; hence if the ‘acid antrum’ exists in patients with duodenal 
ilcer (DU) ıt may be a cause of recurrent ulceration (RU) after HSV 

HSV with Grassi test was performed in 29 patients with DU. By 
neans of the gastrotomy performed for the Grassi test, biopsies were 
aken from the lesser and greater curvatures— 2, 4, 6, and 8 cm from the 
sylorus. The biopsies were stained with haematoxylin and eosin and 
:xamined by an observer who was unaware of the site biopsied Parietal 
xell density was graded from Oto 2: 0 no parietal cells, 2 ‘normal’ corpus 
Jensity, and, 1 scanty parietal cells. An ‘acid antrum’ was present if all 
3iopsies contained parietal cells at corpus density. 

Each patient had standard acid secretory tests performed 7 days 
after HSV when basal acid output (BAO) and peak acid output m 
response to insulin (PAOI), sham feeding (PAOSf) and pentagastrin 
(PAOPg) were measured. 

An acid antrum was found histologically 1n three of twenty-nine 
patients, but in only one case was this detected as an area of low pH 
aging the Grassi test. The median acid outputs after HSV ın these 29 
patients are shown imn the table. 





BAO PAOI PAOSÍ PAOPg (meq/h) 
No acid 
antum 112 1-63 074 19-89 
Range (0-5-92) (0-1016) (0-21-32) (237-4128) 
Acid 
antrum 038 0-00 184 18-42 
Range (0-2-23) (0-06) (0-3:14) (17:70-23:19) 


After HSV the acid output of patients with an acid antrum did not 
differ from that of patients without acid antrum. No patient has 
developed a RU at a median follow-up of 1 year. Although the acid 
antrum occurs in 10 per cent of patients with DU, there 1s no evidence to 
suggest that it 1s of clinical significance. 


1. Perry M Lagopoulos M, Johnston D. A possible cause of 
recurrent duodenal ulceration after highly selective vagotomy. Br 
J Surg 1985; 72: 1028. 


Duodenal ukers that do not heal refractory ulcers or 
refractory patients 


MJ. Rogers, J.H.M. Holmfield, J.N. Primrose, T. Gledhill and 
D. Johnston, The General Infirmary, Leeds, UK 


After 3 months therapy with H, receptor antagonists (H,RAs), 
7 per cent of duodenal ulcers remain unhealed!. Why these ‘refractory’ 
ulcers (RFDU) do not heal 1s unclear. H;RAs may not suppress 
nocturnal acid secretion in patients with RFDU?. 

We studied 36 consecutive patients referred for surgery for duodenal 
ulcer (13 RFDU, 23 non-RFDU) Ambulatory intragastric pH was 
monitored for 24 h on placebo and on ranitidine 300 mg nocte Median 
(quartile) pH 1s shown in Table 1 








Night Day 
24h (00.00-08.00h) (08.00—24 00 h) 

RFDU 

on placebo 1-4 (133-1-4) 11 (1 0-1-3) 1:5 (1-4-1-7) 
Non-RFDU 

on placebo 1-4 (13-17) 13 (1 0-1-6) 16 (1 4-1-8) 
RFDU 

on ranitidine 1-9 (1-6-2 5) 53 (1-8-6 8) 1-8 (1 5-21) 
Non-RFDU 

on ranitidine 23 (1:8-3:0) 67 (42-69) 17 (1-6-2:2) 


The 24 h acidity of patients with RFDU did not differ from that of 
patients with non-RFDU. Median (quartile) percentage acid 
suppression by ranitidine is shown m Table 2. 
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Table 2 

24h Night Day 
Patients with 
RFDUs 41% (28-61) 87% (56-98) 32% (5-58) 
Patients with 
non-RFDUs 61% (36-67) 95% (83-99) — 25% (1-46) 


Ranitidine suppressed acid as potently in patients with RFDU as in 
patients with non-RFDU; however it gave < 50 per cent inhibition of 
nocturnal acid in 3 of 13 patients with RFDU but in none of 23 patients 
with non-RFDU (P « 0:05). 

Thus, ranitidine gives adequate suppression of nocturnal acid in 
most patients with RFDU. We suggest that these patients are erratic 
tablet takers. In a few patients with RFDU, ranitidine affords 
1nadequate inhibition of acid. Acid suppression sufficient to heal ulcers 
in these patients may be achieved with higher doses of ranttidme, other 
drugs or surgery. 


1. Bardhan KD. Refractory duodenal ulcer Gut 1984; 25. 711-17. 

2. Gledhill T, Buck M, Paul A, Hunt RH. Cimetidine or vagotomy? 
Comparison of the effects of proximal gastric vagotomy, 
cimetidine and placebo on nocturnal intragastric acidity and acid 
secretion in patients with cimetidine resistant duodenal ulcer. Br J 
Surg 1983, 70: 704-6 


Pepsin—a prime suspect in intensive care unit gastritis 


I.M. Modlin, M.D. Basson, J. Sussman and T.E. Adrian, Yale 
University and VA Medical Centre, West Haven, Connecticut, 
USA 


The role of pepsin ın stress gastritis has been underplayed in contrast to 
that ofacid Despite aggressive antacid and H, receptor therapy, gastric 
mucosal lesions cause significant morbidity and mortality in the 
critically ill. We hypothesized that substantial amounts of pepsin are 
released under conditions prevalent 1n shocked or septic patients. 
Pepsin release was studied in specifically ‘stressed’ isolated gastric 
mucosa (n=8). Guinea pig mucosa was evaluated in Ussing chambers 
under graded exposure to hypoxia and endotoxin, with measurement of 
acid, pepsin, potential difference (PD) and resistance (R) Mucosal 
integrity was evaluated by light microscopy. Critically ill intensive care 
unit (ICU) patients (8) were compared to acontrol group (8) Pepsin was 
measured by !?5I-]abelled albumin assay. 





Ussing chamber .Pepsn Acid PD Resistance 
(cm? h°!) ` (umts) (eq) — (—mV) (Qcm^?) 
Endotoxin expts (5% CO.) 
0 Ounits/ml 017 0:89 355 112+13 
endotoxin +004 +006 +16 
001 units/ml 057 0-74 351 135+ 16t 
endotoxin +021 +007t +1-4 
0-1 units/ml 104 060 299 190+26t 
endotoxin +055 +009t  r13f 
O, expt CO, 0% 
100% O, 0-19 065 245 647 
1007 +006 i27 
Room air 033 002 31 244c21t 
+0-08t +003t  zr28t 
100% N; 057 0 008 05 460+37t 
+010t +0005t +05tf 
t P«0001 


Endotoxin caused significant increase of pepsin release and R Acid 
secretion was inhibited in a dose-dependent manner. Hypoxia and 
anoxia increased pepsin and R but decreased acid and PD. Endotoxin- 
treated and hypoxic tissues demonstrated marked oedema and focal cell 
damage. Peptic activity was 325+ 133 units/ml in controls but 4390+ 
1213 units/ml in critically ill ICU patients (P < 001). The luminal content 
of the ‘stressed ICU stomach’ contains much pepsin Thus major 
concentrations of pepsin, a potent mucolytic barrter breaker, are present 
either by cell injury or secretion This may significantly contribute to the 
development of the acute gastric mucosal lesions identified. under 
conditions of ICU stress and may explain the relatrve failure of acid 
mhibitory therapy 
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The development and resolution of duodenitis 


H.H. Lawson, University of the Witwatersrand and 
Baragwanath Hospital, Johannesburg, South Africa 


The study aimed to describe the light microscopic changes m developing 
and resolving duodenitis under experimental conditions 

Ten beagle dogs were used. The first part of the duodenum was 
exteriorized on the gastroduodenal artery. Whole explants were 
examined 1 week, 1 month and 3 months after explantation (6 dogs) In 
four dogs the explants were reimplanted after 3 months maturation, into 
the duodenum, and were examined 1 week and 1 month later. 

After explantation both normal and abnormal mucosa was present 
Changes were confined to jejunal type duodenal mucosa only. At 3 
months there was a characteristic loss of goblet cells with replacement 
by cuboidal and mucus containing cells. Ulceration occurred The 
shape of villi varied Mitotic activity increased markedly in the crypts, 
and was not observed in Brunner's glands The earlier explants (1 week 
and 1 month) showed similar changes with more extensive superficial 
ulceration 

After reimplantation many normal areas appeared within a week. 
New epithelium was derived from adjacent normal villi. Brunner's 
glands and the crypts of Lieberkuhn appeared to regenerate from the 
actively mitosing cells ın the base of the crypts. No fully normal mucosa 
was seen without the regeneration of Brunner's glands 

We concluded: (1) duodenitis does not occur uniformly even in flat 
explants, (2) duodenitis affects jeyunal type duodenal mucosa and has a 
characteristic light microscopic appearance, (3) mitosmg cells in the 
base of the crypts appear to be responsible for the regeneration of 
Brunner's glands and the crypts of Lieberkuhn; and (4) Brunner's glands 
may be essential for the maintenance of mucosal integrity. 


Omeprazole induced hypergastrinaemia: the role of duodenal 
mechanisms 
D. Parekh, H.H. Lawson, L.A. Van Der Walt, M. Oosthuizen 


and H. Lambrechts, University of the Witwatersrand Medical 
School, Johannesburg, South Africa 


Previous studies have suggested that conditions which maintain a high 
intragastric pH (including omeprazole) produce a hypergastrinaemia 
owing to excessive secretion associated with raised intra-anal pH. The 
role of duodenal mechanisms has not been investigated. We 
have previously demonstrated that chronic acidification of canine 
duodenum led to a marked suppression of the hypergastrinaemia from 
the antrum transplanted into the colon (ACT). This study examined 
the effect of raising the duodenal pH with omeprazole on gastrin release 
in this model. 

Four beagle dogs were used and ACT with a gastroduodenostomy 
was constructed as previously described! Two months postoperatively 
omeprazole 20 mol/kg was administered daily for 14 days The results 
are shown in the Table 








Pre-operatrve ACT ACT + omeprazole 
Dog gastrin (pg/ml)* — gastrin (pg/ml)* gastrin (pg/ml)* 
1 41-9+66 47-5467 1269 18:5 
2 30:5+4-5 36-5+4-2 1290+142 
3 32237 45250 1859272 
4 393169 461455 159-6+376 
P>0-05** P«0001** 


* Results expressed as mean +s e.m. 
** Student t test paired data 


The gastrin release from ACT ıs suppressed as previously 
demonstrated; this suppression is lost with omeprazole The 
hypergastrinaemia cannot be attributed to antral mechanisms in this 
model as the whole antrum is transplanted into the colon. Loss of pH 
dependent duodenal inhibition over gastrin release due to a raised pH 
may have played a role in the omeprazole induced hypergastrinaemia. 
Duodenal homoeostatic mechanisms may be very unportant in the 
regulation of antral gastrin release. 


1. Parekh D, Lawson HH, Van Der Walt LA. The effect of chronic 


acidification of the canine duodenum on gastrin release from the 
antrum transplanted into the colon. Surgery (In Press May 1988). 
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Immune and endocrine effects of major abdominal operations. 
J.V. Reynolds, E. Evantash, R. Sigal, J.M. Daly and M.P. 
Brady, Hospital of the University of Pennsylvania, 
Philadelphia, USA 


Major abdominal surgery results in poorly understood immuno 
suppression that may predispose to sepsis! This study examinec 
potential mechanisms which may relate to an altered endocrine milieu 
Immune and endocrine parameters were measured pre-operatively anc 
1 day postoperatively ın 30 cancer patients undergoing majox 
abdominal surgery. T cell response to conconavalin A (Con A) wa: 
measured and dual-marker phenotypic analysis of T cell (CD3, CD4 
CD8) and monocyte (M3, M3-Dr) subsets was determined by FACS 
microfluormetry Plasma cortisol, growth hormone (GH), insulin (Ins 
and glucagon (Glu) were measured by radioimmunoassay Mear 
(+s e.m.) values were as follows (* P « 0-05, paired t test) (see table) 


ConA CD4/ 
(sum. CD8 M3-Dr Corus GH Ins Glu 
Group index) ratio (%) (ug/ml) (ng/ml) (ng/ml) (pg/ml) 





Pre-op 62+8* 21402 54+5* 26r4* 341% 2+004 227450 
Postop 37+5 17401 4145 S145 842 2:005 235424 


To determine whether cortisol or GH directly mediate 
1mmunosuppressrive effects, mononuclear cells from five healthy donor: 
were pre-incubated for 24h with cortisol or GH at the concentration: 
(pre- and postoperative plasma levels) obtained in the study Nc 
significant effect on T cell response to Con À or M3-Dr expression wa: 
noted. 

Major abdominal surgery significantly decreased T cell activatior 
and M3-Dr expression, and augmented cortisol and growth hormona 
levels. The in vitro data, however, argue against a role for cortisol alone 
as a mediator of postoperative immunosuppression. As only Dr-positivc 
monocytes can present foreign antigen to the host, reducec 
postoperative M3-Dr levels may represent a critical abnormality o 
host defences following major abdominal surgery. 


1.  Meakins JL, Piesch JB, Christou NV et al. Predicting surgica 
infection before the operation. World J Surg 1980; 4: 439—50. 


Inhibitory effect of 2-deoxy-D-glucose on liver tumour growth 
in rats 


B. Jeppsson, B. Abren, M. Radnell and S. Bengmark, Lune 
University, Sweden 


Malignant tissues exhibit a high rate of glycolysis. Therefore inhibitior 
of glycolysis might reduce tumour growth Glucose analogue 
restraining glucose phosphorylation 1s a feasible approach for thi: 
purpose However, the systemic use of IV glucose analogues 1s limited b: 
their general toxicity. We therefore tested the local application of th 
glucose analogue 2-deoxy-D-glucose (2DG) in an isolated Inve 
perfusion model in the rat. 

Inbred Wistar rats were used A chemically induced coloni 
adenocarcinoma was propagated under the renal capsule weekly 4 
tumour cell suspension was injected into the liver which created : 
localized liver tumour growth after 5 days. One group of rats was treatec 
with isolated liver perfusion for 30 min with oxygenated blood througl 
the portal vein and hepatic artery simultaneously. To the perfusate wa: 
added 400 mg/kg 2 DG. Tumour volume was estimated before perfusior 
and at death 10 days after end of perfusion. A second group of animal 
underwent a similar operation with isolation of the liver but withou 
perfusion. They received instead the same dose of 2DG IV divided u 
five doses during 30 mm during 5 days. Tumour volume was assessed a: 
above The third group was kept as untreated control. 

All animals survived the treatments 











2DG IV 2DG Control 
Perfusion (n=11) (n= 11) (n= 11) 
Before 740429 1094-03 145427 
After 913 54172 1011-64194 2604 3-- 375* 








Tumour volume mm? (mean +s d.) 
* P 0-01 compared with perfusion and IV 2DG 
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The tumour growth was thus significantly reduced by 2-deoxy-D- 
glucose ın this experimental liver tumour model in rats. As local 
application ofthe intervention in the tumour metabolism avoids the risk 
for systemic side-effects, this approach should be explored further 


Tumour burden, hepatic ornithine decarboxylase activity and 
polyamine metabolism after hepatectomy 
GJ. Poston, R. Saydjari, J.P. Lawrence, P. Ford, C.M. 


Townsend Jr and J.C. Thompson, The University of Texas 
Medical Branch, Galveston, Texas, USA 


Ornithine decarboxylase (ODC) 1s essential for liver regeneration, and 
tumour burden depresses hepatic ODC activity. This study measured 
the effect of tumour burden on hepatic ODC and polyamine metabolism 
after hepatectomy. 

Eighty mice were inoculated subcutaneously with MC-26 mouse 
colon cancer 1n the interscapular region and the tumours were allowed 
to grow; forty mice were tumour-free. Controls and mice with tumours 
of 03 per cent (‘early’) and 3 per cent (‘late’) of body weight underwent 
60 per cent hepatectomy, and were killed 4, 8, 12 and 24h after 
hepatectomy. Livers at resection and time of death were assayed for 
ODC activity and polyamine (putrescine, spermidine, spermine) 
concentrations. No tumour-bearing mice had liver metastases 








Control ‘Early’ tumour ‘Late’ tumour 
(n=10) (n= 10) (n=10) 
ODC (pmol CO,/mg protein per h) 

Basal 64+10 759 33+3t 
4h 10343* 824t 8244*t 
8h 7444 8747 85+5* 

12h 725 856 63+7* 

24h 54+4 57+4 46+4 
Putrescine (nmol/g) 

Basal 3+1 12+1t 1243t 
4h 14+3* 2042 2745" 
8h 55+ 15* 3743* 4247 
12h 15+4* 2710 56+10*+ 

24h 12+4* 674 12*T 153 x33*t 





Spermidine and spermine concentrations were unchanged 
(t significantly (P «0 05) different to control at that time point; 
* — significantly (P < 0-05) greater than basal in that group; ANOVA) 
Tumour burden elevates basal hepatic putrescine concentrations, and 
post-hepatectomy both ODC activity and putrescine metabolism 
behave abnormally up to 24h after surgery. Depressed hepatic ODC 
activity may be due to elevated hepatic putrescine concentration 


Prevention of oxygen free radical generation may protect 
against the development of irreversible haemorrhagic shock 


A. Darzi, M. Feeley, G. Coughlan, P. Marks, A. Gleeson, 
F.B.V. Keane and W.A. Tanner, The Meath Hospital and 
Trinity College, Dublin, Ireland 


The pathophysiology of irreversible haemorrhagic shock (IRS) remains 
unsolved. This study was designed to assess the role of oxygen free 
radicals in IRS. Fifteen mongrel dogs were rendered hypovolaemic to a 
level where irreversibility ensued. The treatment group (n= 5) received 
allopurinol (50 mg/kg per day) and vitamin E (100 units/kg per day) for 
48h before haemorrhage in an attempt to prevent free radical 
generation Oxygen radical scavengers, superoxide dismutase, dimethyl 
sulphoxide, catalase, and N-acetylcystine were administered at the point 
of irreversibility Control animals (n= 10) were given equal volumes of 
normal saline. There was no difference between the two groups in 
haemodynamic parameters The volume of blood shed was greater 1n 
the treatment group (47 8 + 0 6ml/kg) when compared with the control 
animals (381+06ml/kg) (meants.em., P«0001). Duration of 
hypotension was greater in the treated group (211+11min) when 
compared with the control group (171-144 min) (meancse.m, 
P«0 05). The length of survival in the treated group (210+ 44-4 min) 
was longer than that in the control group (36+ 5-7 min) (mean +s e.m , 
P<0-001). These results suggest that prevention of free radical 
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generation with allopurinol and vitamin E may delay the onset of 
ureversibility. However, in this model the scavenging enzymes failed to 
reverse IRS once established. 


Wounded hindlimbs release substances with ACTH-like 
immunoreactivity 

J.M. Daley, W.C. Engeland, C.T. Graeber, P. Miller, J.D 
Shearer, D.S. Gann and M.D. Caldwell, Rhode Island Hospital 
and Brown Unwersity Providence, Rhode Island, USA 


Leucocytes ın vtro produce substance(s) with ACTH-lke 
immunoreactivity ın response to various stimuli"? In vwo release of 
substance(s) with ACTH-like immunoreactivity by leucocytes has been 
suggested?, but has not been demonstrated. We investigated whether 
the leucocytic infiltrate present at the site of injury produced ACTH. 
Five days after bilateral A-carrageenan hindlimb mjury*, wounded 
(n — 7) and pair-fed control (n —6) animals underwent isolated bilateral 
hindhmb perfusions* ACTH-ike immunoreactivity was measured in 
the perfusion medium using specific antisera directed against ACTH (1- 
24) The injured hindlimbs released substance(s) with ACTH-like 
immunoreactivity (14 0+ 5 0 pg/min/100 g body weight, mean +s e.m ), 
whereas those from control animals did not (—4 2+3:7 pg/min/100g 
body weight); P«0 05 by Student's unpaired t test. The ACTH-like 
substance(s) in the perfusion medium from injured hindlimbs were 
extracted onto glass and fractionated on a G-50 gel filtration column. 
Substance(s) with ACTH-like immunoreactivity were present in at least 
two fractions of different molecular weight, one with a molecular weight 
range similar to native ACTH(1—39), the other of larger molecular 
weight These data demonstrate that wounded hindlimbs released 
substance(s) with ACTH-like immunoreactivity This is the first direct 
evidence to our knowledge for the release of substances with ACTH -like 
immunoreactivity from extrapituitary tissue in situ. 


1. Blalock JE. Proopiomelanocortin-derived peptides in the immune 
system. Clin Endocrinol 1985, 22. 823-7 

2  Westly HJ, Kleiss AJ, Kelley KW, Wong PKY, Yuen PH 
Newcastle disease virus-infected splenocytes express the 
proopiomelanocortin gene J Exp Med 1986; 163: 1589-94. 

3 Dupont AG, Somers G, VanSteirteghem AC, Warson F, 
Vanhaelst L. Ectopic adrenocorticotropm production: 
disappearance after removal of inflammatory tissue. J Clin 
Endocrinol Metab 1984, 58: 654-8 

4. O'Connor JA, Scott RL, Mellick PW, Caldwell MD Perfused rat 
hindlimb wound model. A-carrageenan induced. Am J Physiol 
1982; 242 R570-6. 


Effect of interleukin-2 administration on wound bealing in 
Adriamycin-treated rats 


L.P. DeCunzo Jr, J. W. MacKenzie and D.F. Devereux, Robert 
Wood Johnson Medical School, New Brunswick, New Jersey, 
USA 


Adriamycin® (doxorubicin), an effective chemotherapeutic drug, 1s also a 
potent inhibitor of wound healing, decreasing scar collagen content and 
thus decreasing wound breaking strength Recent work has 
demonstrated that certain polypeptide growth factors are capable of 
stimulating fibroblasts to secrete collagen, thus enhancing wound 
healing The purpose of this study was to determine if interleukin-2 (IL- 
2), a T cell growth factor, could reverse the wound healing deficit caused 
by Adriamycin (Farmitalia Carlo Erba) Twenty-six male Fischer rats 
were divided into four groups: group ! received 1 ml intravenous (IV) 
5 per cent dextrose in water (DSW) and a continuous infusion of DSW 
(0 12 ml/day) via an intraperitoneally placed osmotic pump; group 2, IV 
D5W and continuous intraperitoneal recombinant, human IL-2, 45 000 
units/day (012ml/day) group 3, IV Adnamycin, 6mg/kg (I ml) 
and intraperitoneal DSW, group 4, IV Adriamycin, 6mg/kg and 
intraperitoneal IL-2. Each rat received a 5 cm dorsal, full-thickness skin 
incision, closed with skin clips, which were removed on postoperative 
day 7 On postoperative day 21, the rats were CO, asphyxiated Two 
scar specimens were taken from each animal and subjected to wound 
breaking strength (WBS) analysis. The remainder of each wound was 
blindly examined histologically (haematoxylin and eosin stain) Weights 
were recorded regularly and complete blood counts, including 
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differential white blood cell counts, were obtained upon killing 
Student's t test was used to compare groups 








Weight Inflam- Wound 

WBS change WBC Hgb (gy matory fibro- Capillary 
(g) (%) (x 1000) Het (%) cells blasts — ingrowth 

1 2608 120 77 156/439 ++ + ++ 
+182 +07 +04/+12 

2 2708 116 74 155/36 +++ ++ +++ 
+122 +11 +02/+06 

3 1549* 1208" 75 129/369" + + + 
+117 +07 +06/+18 

4 2126*t |173* 95* 139/39 1]* + ++ ++ 
+118 +06 +0:3/+09 


*P<005 versus appropriate control group, tP<0 05 versus group 3 


The results show that (1) Adriamycin impairs normal wound 
healing, (2) IL-2 administration significantly ımproves the wound 
healing impairment caused by Adnamycin, (3) IL-2 appears to increase 
infiltration of inflammatory cells, fibroblasts and capillanes into the 
wound which may account for the observed increase in WBS 


Monocyte HLA-DR expression is a marker of infection 


M.J. Hershman, W.G. Cheadle, C.D. George, S. Wellhausen 
and H.C. Polk Jr, University of Louisville School of Medicine, 
Louisville, Kentucky, USA 


Penpheral blood monocyte HLA-DR expression (MO,DR) was 
studied 1n 50 normal subjects, 20 severely infected patients (of whom 9 
died) and 18 elective surgery patients. The mean MO,DR value of 
normals (88 1+12-5) was significantly greater than the mean MO;DR 
value of infected patients (36-6+23-9) (P<001). Elective surgery 
patients had normal MO;DR values pre-operatively (9034 2:0) and 
decreased MO,DR on postoperative day 1 (56-6+9 3) (P<001) Of 18 
elective surgery patients, 15 made uneventful recoveries and had normal 
MO,DR values by day 3, the other patients developed severe wound 
infections and had persistently low MO,DR values until postoperative 
day 14. In vitro incubation with lipopolysaccharide (LPS) increases 
monocyte HLA-DR expression. After 1n vitro LPS incubation, mean 
MO,DR values of normal subjects were 96 8+4 1, elective surgery 
patients always had normal MO;DR values. After LPS incubation, 11 
surviving septic patients had mean MO;DR values of 86 8+ 6 8 which 
was significantly greater than the MO;DR values for patients who died 
from sepsis (24-5 + 5 0) (P « 0-01) These data suggest that MO;DR is a 
useful marker of infection and probably a predictor Inability to Increase 
MOADR values after LPS incubation may predict mortality. 


Endotoxaemia in obstructive jaundice: biliary obstruction 
more important than lack of intraluminal bile salts 

T. Diamond and BJ. Rowlands, The Queen's University of 
Belfast, Belfast, UK 


Gut-derived endotoxaemia has been implicated in postoperative 
infective and renal complications in patients with obstructive jaundice 
It 1s postulated that absence of gastrointestinal (GI) bile flow allows the 
translocation and absorption of toxins from the bowel lumen. Current 
therapy, such as oral bile salts or lactulose, is directed towards reduction 
of portal absorption of endotoxin, but results of clinical trials have been 
variable. We postulate that biliary obstruction ts the most important 
factor in the development of endotoxaemia and that absence of bile salts 
1n the GI tract 1s a secondary effect 

An experimental biliary fistula was developed in the rat to divert bile 
from the common bile duct to the urinary bladder (choledochovesical 
fistula, CVF), bypassing the gut This allows study of the effect of 
absence of intraluminal bile salts, without biliary obstruction Portal 
and systemic endotoxin concentrations were measured in controls and 2 
weeks after sham operation, CVF and bile duct ligation (BDL), using a 
quantitative chromogenic Limulus assay. 

Significant portal and systemic endotoxaemia occurred in BDL, but 
not in CVF, and confirms that biliary obstruction, rather than lack of 
intraluminal bile salts, is the most important contributing factor in the 
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Portal endotoxin Systemic endotoxin - 





concentration concentration 

(pg/ml) (pg/ml) 
Controls (n= 10) 1334-80 141482 
Sham (n=10) 117+58* 85+ 59* 
CVF (n=15) 493+171* 272+115* 
BDL (n=15) 13324 125t 928+ 1141 





Values are mean ts e.m Significance of difference from controls. *not 
significant, TP—00001, fP—0 0004, CVF versus BDL (portal 
P —0 0023, systemic P —0 0014), total bilirubin was elevated in BDL 
(201 + 12 versus 5 3+ 1 1 pmol/l) (Mann—Whitney U test) 


development of endotoxaemia. This may explain the variable results of 
therapy based on a reduction of portal endotoxin absorption and 
suggests that endotoxin absorption may occur at other sites 


Application of multiple linear regression in the estimation of 
peripheral resistance: is the crural-arch communication an 
important factor? 


D J.A. Scott, P Vowden, J.D. Beard and M. Horrocks, Bristol 
Royal Infirmary, Bristol, UK 


Long-term patency of femorodistal grafting 1s improved where the calf 
vessels are in continuity with the pedal arch. However arch assessment 
and crural vessel continuity have been dogged by poor arteriographic 
visualization and damped or absent Doppler signals. 

We have studied 35 consecutive patients undergoing femorodistal 
reconstruction Pulse generated runoff (PGR) was used to assess the 
patency of each crural vessel and its relative contribution to the pedal 
arch Two points were given to a biphasic wave, one point for a 
monophasic wave and no points for no signal An additional point was 
given to each vessel that communicated with the arch. The PGR score 
was then compared with the peripheral resistance (PR) measured at the 
time of surgery 

There was a good correlation between the total PGR score and the 
PR, r=047, P<0-05 Using multiple linear regression (MLR) three 
resistance values were derived for: (1) overall (Rg); (u) one vessel runoff 
(R,); and (in) three vessel runoff (R3) groups. (There were insufficient 
numbers in the two vessel group for analysis ) 


() Rpy=1-53—0-05(PT)—0 16(AT)—0 06(Peroneal) — 0-34(Arch) 

(u) R,—3 09— 1-03(PT) — 0 66(AT) — 0-66(Peroneal)—0 65(Arch) 

(ui) R4—1 02+ C02(PT) — 0 13(AT) +0 2(Peroneal) — 0 14(Arch) 
(PT, posterior tibial, AT, anterior tibial) 








There was a significant correlation between the predicted resistances Ro, 
R, and R, and the observed resistances, r=0 59, P« 0001, r=0 96, 
P<0001,r=0-56, P<0 007, respectively Both the AT and arch appear 
to be major determinants in PR 

PGR 1s a quick and easy method of assessing calf vessel patency and 
arch communication. Success of femorodistal bypass has been shown to 
correlate well with resistance measured at operation. Using PGR it 1s 
now possible to derive a resistance measurement which will predict the 
intra-operative findings 


Reproducibility and reliability of cyto-immunological 
monitoring (CIM) of heart-transplanted patients (HTP) 

C. Hammer, D. Klanke, M. Kemkes, C. Schübel and K. Caca, 
University of Munich, Munich, FRG 


The simple and atraumatic CIM with a sensitivity of 85 per cent and a 
specificity of 90 per cent was proved to be a valid method for diagnosis 
of acute rejection of heart grafts Endomyocardial biopsies (EMB) have 
to be used only to control the success of the medication during acute 
rejection. 

CIM allows a reduction in the frequency of EMB ın the 
postoperative phase of HTP The construction of a receiver-operating 
curve provided a preliminary definition of an optimal operational point 
at >7 per cent LB. The correlation with EMB indicates that this index 
coincides with the intramural inflammatory events of the graft 
Concerning the prognostic value of CIM, a life table analysis supports 
the hypothesis that recipients undergoing a moderate/severe rejection as 


: their first inflammatory event have the highest risk. 


Br. J. Surg., Vol. 75, No. 12, December 1988 


Asthe three different statistical analyses used lead to the same result, 
it can be concluded that CIM with its high sensitivity and specificity 
gives good information about the extent of inflammation in the graft, 
thus providing a chance for early treatment and control of acute 
rejection. 

In order to prove the reliability of the CIM, 48 cytological 
preparations of mononuclear cells from peripheral blood of heart 
transplanted patients were differentiated by 10 heart-transplant centres 
and the individual results evaluated statistically 

The two centres with highest numbers of transplantations using 
CIM showed the best correlation with the reference centre. The 
correlation coefficient was r—095, the predictive value 96 per cent, 
and the sensitivity was 100 per cent. 

The five best centres resulted in a correlation of r 2 087, a predictive 
value of 82 1 per cent, a sensitivity of 61-8 per cent and a specificity of 
98:8 per cent. 

This proves that in the hands of well-trained centres the CIM 15 a 
reliable and reproducible method to diagnose acute rejection of heart 
grafts and to distinguish them from infections 


Treatment of anismus in intractable constipation with 
botulinum À toxin 


R.L. Hallan, N.S. Williams, J. Melling*, D.J. Waldron, N.R. 
Womack and J.F.B. Morrisont, The London Hospital 
(Whitechapel), London, *PHLS Centre for Applied 
Microbiology and Research, Porton Down, Wiltshire and 
tUniversity Department of Physiology, Leeds, UK 


Severely constipated patients with outlet obstruction or anismus 
attempt to force stoo! through an inappropriately contracting anal 
sphincter. To date treatment of this condition has been unsatisfactory. 
Botulinum A toxin is now an established first-line treatment for 
blepharospasm and other dystonias since it relieves muscle spasm. 
Patients with anismus may be improved if they are able to void against a 
non-spastic anal sphincter. In order to test this hypothesis we have 
injected botulinum A toxin into the striated anal sphincter of seven 
female patients (age 54, 27-72, median and range) with intractable 
constipation and anismus diagnosed electromyographically on 
defaecating proctography. The patients were studied prospectively by 
measurement of anal canal pressures, anorectal angles and symptom 
scores (visual linear analogue technique) before and 4 weeks after the 
injection of the toxin. 





After 
botulinum A 
Before toxin P* 





Maximal squeexe anal  ' 
canal pressure (cmH,O) 


60 (35-135) 28 (12-50) <001 

Anorectal angle (degrees) 
Squeeze 72(62-101) 85 (58-122) «003 
Strain 100 (73-116) 120 (80-153) «003 








There were no long-standing complications. Incontinence occurred 
in one patient but resolved as function returned. Botulinum À toxin 
significantly (P<003, Wilcoxon matched pairs signed rank test) 
decreased the symptom scores for the amount of straining, the difficulty 
with bowel action, the degree of abdominal pain and abdominal 
bloating. 

The significant improvement in patients' symptom scores correlated 
with the objective evidence of sphincter relaxation Botulinum A toxin 
appears to be a promising, safe method of treating patients with 
anismus. 


Defective prostaglandin E (PGE) metabolism in duodenal 
ulcer | 

H.W. Grant, K.R. Palmer, R.W. Kelly and JJ. Misiewicz 
(introduced by A.N. Smith), Western General Hospital, 
Edinburgh, and Central Middlesex Hospital, London, UK 


Orally administered prostaglandins suppress gastric acid secretion and 


enhance gastric mucosal protection, but the role of endogenously 
synthesized mucosal prostaglandins in health and duodenal ulcer (DU) 
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1s controversial. In a previous study we showed that in normal subjects 
dietary linoleic acid stimulates PGE synthesis and suppresses gastric 
acid secretion. This study was designed to assess endogenous PGE 
formation and metabolism in DU by defining the response of DU 
patients to dietary linoleic acid. 

Gastric PGE output was compared in nine control subjects and 
seven patients with well documented, healed DU. Basal output of 
immunoreactive PGE was 498 + 110 ng/h in controls and 138 +41 ng/h 
in DU patients (P « 0-01). In contrast gastric output of the principal 
PGE metabolite, 13-14 dihydro 15-keto PGE, (PGEM), was 
192+ 19 ng/h in controls and 840+ 439 ng/h in DU (P « 0 01). The mean 
ratio PGE:PGEM was 5.2 in controls, 1:5-4 in DU. Following dietary 
linoleic acid, 3g daily for 14 days, PGE output increased to 
1298 +475ng/h in controls but was virtually unchanged (96 +21) in 
DU Smiularly, PGEM output increased to 1335 +708 ng/h in controls 
but did not increase 1n DU subjects. There was a small, but significant, 
fall ın pentagastrin-stimulated gastric acid output in control subjects 
(35-244335 to 30142-8mmol/h) but not in DU (29-3423 to 
28 6 +2-8 mmol/h). 

Duodenal ulcer disease 1s associated with mherent defects of PGE 
metabolism. PGE breakdown Is increased and the normal, 
physiological, synthetic response to essential polyunsaturated fatty 
acids 1s absent. 


Altered protease-antiprotease relationships in plasma during 
severe acute pancreatitis: a role for «,-protease inhibitor? 


M. Larvin, S.F. Switala and MJ. McMahon, The General 
Infirmary, Leeds, UK 


Immunoreactive trypsin is present in the plasma of normal individuals 
and patients with acute pancreatitis (AP). Concentrations are higher in 
AP, and clearance of trypsin a,-macroglobulin («,-M) complexes 1s 
impaired!, but the dynamics of complex formation have not been 
studied Plasma samples were collected 20s after intravenous injection 
of 1 mg [^C] trypsin (370kBq/mg) in 19 patients with AP studied on 
the day of admission to hosprtal (12 mild and 7 severe attacks by clinical 
criteria). The molecular distribution of radioactive trypsin was 
determined by gel filtration through Sephadex G200, locating a;-M, a,- 
protease inhibitor (x,-PI) and low molecular mass (<40000} binding 
fractions (LMMBF) using marker beads, and measurement of total and 
fractionated sample radioactivity by liquid scintillation. 





Distribution of !^C-trypsin in plasma 
(median % of total) 











Severe AP Mild AP Normal 
-M 57 * 86 98 
a,-PI 11 * 5 2 
LMMBF 28 6 0 





* P 0-02, two-sample rank test 


In severe AP there was impaired binding of trypsin by a,-M, and 
increased temporary binding by a,-PI. The large rise in plasma 
concentration of a,-PI during severe AP may provide important 
augmentation of plasma antiprotease capacity Antiprotease activity 
may be inadequate during the early stages of the attack, before the acute 
phase response has developed 


1. Larvin M, Switala SF, McMahon MJ Impaired clearance of 
circulating macromolecular enzyme inhibitor complexes ın severe 
acute pancreatitis: an important aspect of pathogenesis? Digestion 
1987; 38: 32-3. 


Taurolidine reduces endotoxin-related mortality in the 
jaundiced rat 

P.D. Carey, T.M. Fefley, F.B. Keane and W.A. Tanner, Meath 
Hospital and Trinity College, Dublin, Ireland 


Gram-negative sepsis remains a major cause of morbidity and mortality 
due in part to the absence of an effective anti-endotoxin agent 
Taurolidine, a new antiseptic agent, 18 a derivative of formaldehyde and 
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the amino acid, taurine. It has potent anti-endotoxin and antimicrobial 
effects in vitro We have investigated the m vivo anti-endotoxin effects of 
Taurolidine in a jaundiced rat model which has been shown to be highly 
sensitive to endotoxin. Thirty male rats (150—300 g) were subjected to 
common bile duct ligation and division. Animals were randomly divided 
Into a control and a treatment group. Both groups received an 
endotoxin challenge (E col lipopolysacchande, 10mg/kg) 
intravenously The treatment group received a simultaneous bolus of 
Taurolidine, 100 mg/kg. There was no significant difference in serum 
bilirubin levels between the two groups (217+141 versus 198+ 
14 4 umol/l, mean +s e.m ). 

The results reveal a difference in both mean survival time (620+ 110 
versus 1300-90 min; mean +s.e.m , P<0 001, Student's t test) and 
mortality rates at 24h (12 versus 1, P« 0001, x? test) between the 
groups. This study demonstrates that Taurolidine is a potent anti- 
endotoxin agent These results have important implications for surgical 
practice and properly controlled clinical evaluation of this agent is 
urgently required. 


New specific cholecystokinin (CCK) receptor antagonist 
ameliorates surgically induced pancreatitis 

I.M. Modlin, A.J. Bilchik, K.A. Zucker, J.E. Sussman and T E. 
Adrian, Yale University and VA Medical Center, West Haven, 
Connecticut, USA 


There 1s no specific therapy for the management of acute post-surgical or 
traumatic pancreatitis Current theory suggests that CCK plays a 
permissrve role in the development of acute pancreatitis. We postulate 
that CCK receptor blockade may ameliorate this response. The effect of 
the new highly potent CCK receptor antagonist L364718 was evaluated 
1n the guinea pig before and after pancreatic trauma Animals received 
L364718 (25 nmol kg ^! h^!) from osmotic mini-pumps 24 h before and 
4haftersurgery Control animals received either DMSO alone (vehicle) 
or laparotomy without trauma (cach group n— 10). Pancreatic tissue 
was untformly traumatized by a haemostatic clamp in three groups. 











Pancreas Amylase (Somogyi units) 
weight 
(mg100g~') 0 24 48 72 
Trauma 368 +42 1268 1690 2535 1817 
+47 +69 +96 +86 
L364718 (— 24 h) 219-21 1696 1698 1852 2180 
+96 +130 +155t +238 
L364718 (+4 h) 202 + 23 1246 1371 1495 1980 
+62 +78* +130 +161 
Control laparotomy |. 236 - 28 1348 1363 1646 1763 


+158 +206f +1394 +226 





* P«005, tP «0001 


The pancreatitis of the L364718 treated groups was obviously less 
oedematous and haemorrhagic compared with the severe traumatic 
pancreatitis 1n the untreated group. Histology (blind) confirmed marked 
amelioration in the treated groups showing no saponification and fewer 
inflammatory cells Pancreatic weight was elevated 1n untreated animals 
compared with the other three groups (P«001) Serum amylase 
increase was completely abolished in the L364718 treated groups 
(P<0-001) Thus CCK receptor blockade by L364718 significantly 
reduced the inflammatory response, glandular oedema and release of 
amylase when administered before or after induction of pancreatitis. 
L364718 has a bioactivity of 6-8 h, 1s non-toxic and absorbed orally. Its 
potent receptor blockade effects when administered either before or after 
the onset of pancreatitis suggest an important potential therapeutic role 
in the management of patients with pancreatitis 


Lipid peroxidation products in the pancreatic tissue of patients 
with acute pancreatitis 

M.H. Schoenberg, M. Büchler and H.G. Beger, University of 
Ulm, Ulm, FRG 


Oxygen free radicals (OFR) induce lipid peroxidation within the cell 
membranes, thus leading to tissue damage It was shown experimentally 
that OFR are involved in the early development of acute pancreatitis 
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This study examines the role of OFR-induced lipid peroxidation in 
patients with acute pancreatitis (AP). The lipid peroxidation products, 
conjugated dienes (CD) and malondialdehyde (MDA) were determined 
1n pancreatic tissue samples from 12 patients undergoing surgery for AP. 
The same tissue measurements were performed in 7 organ donors 
without pancreatic disease (controls). All tissue samples were examined 
by light microscopy. The histological findings and the serum levels of a- 
amylase and lipase were compared with the tissue concentrations of CD 
and MDA. The levels of CD and MDA in all patients with AP were with 
9-54 and 391+9nmol/mg protein, significantly higher than the 
controls (CD=3-1+05, MDA=15:5+3:0) The MDA tissue 
concentrations were 53+10nmol/mg protem higher in acute 
necrotizing than in recurrent acute pancreatitis The CD levels, 
although elevated, did not differ between the various forms of 
pancreatitis. x-Amylase and lipase levels, measured pre-operatively, did 
not correlate with either the degree of tissue damage or with the MDA 
and CD levels in the pancreas The increased levels of CD and MDA 
suggest that OFR are also involved m AP. MDA levels seem to correlate 
with the severity of the disease 


Pancreatic blood flow at micro- and macroscale in 
experimental pancreatitis 
J. Schmand, H. Waldner, B. Vollmar, A. Goetz, P. Conzen, L. 


Schweiberer and W. Brendel, Ludwig-Maximilians University, 
Munich, FRG 


Measurements of the pancreatic micro- and macrocirculation were 
performed to evaluate the pancreatitis-induced changes, using a novel 
model of acute experimental pancreatitis (AEP) Hypotension-induced 
side-effects were avoided by adequate volume replacement. 

Pigs were anaesthetized and ventilated mechanically After 
laparotomy, splenectomy and gastrectomy the animals were 
enterotomized. Mean arterial pressure, mean pulmonary artery 
pressure and pulmonary wedge pressure were monitored as well as the 
pancreatic blood flow (Q), which was measured by an electromagnetic 
flowprobe placed around the portal vem. Pancreatic microcirculatory 
parameters were measured using fluorescence videomucroscopy after 
intravenous administration of FITC-Dextran 150 and FITC-labelled 
autologous erythrocytes. The pigs were randomly assigned to group 1 
(control, 129) or group 2 (pancreatitis, n=10) Pancreatitis was 
1nduced by intraductal infusion of sodium taurocholate. Measurements 
were conducted at baseline, then every hour during a 6-h period For 
statistical analyses the Friedman and Wilcoxon U tests were employed 

Macrohaemodynamics Systemic circulatory parameters remained 
constant in both groups Q, pancreatic vascular resistance (PVR), 
arterial-venous O, difference (avdO;) and O, consumption (Oc) did 
not change m the control animals. In the pancreatitis group avdO; and 
Oac decreased significantly 

Microhaemodynamics. At baseline 41 per cent of the capillaries 
were perfused in both groups. The control animals showed a slight 
increase to 47 percent at 6h. In group 2 as soon as 5min after 
taurocholate we detected two different areas: (a) areas developing 
persisting stasis, (b) areas which were continuously perfused up to the 
end of the experiments. In these areas the portion of perfused capillaries 
increased significantly to 67 per cent. This was accompanied by an 
extravasation of FITC-Dextran indicating an increase of 
macromolecular permeability. Histology of group 2 revealed focal 
necrotic as well as intact tissue 

Since hypovolaemic shock, which 1s often associated with 
pancreatitis, was avoided by volume replacement in this new model of 
AEP, the observed haemodynamic changes were unaltered by systemic 
haemodynamic variables and are therefore caused by pancreatitis solely 











Baseline 1h 6h 
group group group group group group 
1 2 1 2 1 2 
Q (mmmn) 62 49 62 52 49 50 
PVR (mmHg 


minml^!) 1:2 15 11 1:3 1-4 1-6 
avdO, (mmHg) 25 29 24 L6*t 26 2:3* 
O;c (ml min ^!) 15 16 15 O8*t 14 11*t 


*P —0 05 versus baseline, fP < 0-05 versus control 
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[he findings of an unchanged Q and PVR besides the reduced O;c and 
wwdO, are explained by the changes within the pancreatic 
microcirculation. Focal stasis was observed beside areas showing 
ypical signs of inflammation: increase of macromolecular permeability 
ind capillary recruitment, e.g. oedema and hyperaemia. Histology of 
he AEP glands resembled the haemorrhagic necrotizing pancreatitis 
»bserved in patients. 


Plasma fibronectin and acute-phase protein fluxes during acute 


M. Larvin, G.F. Young and MJ. McMahon, The General 
Infirmary, Leeds, UK 


Fibronectm (FN) opsonizes noxious bacterial and particulate material, 
*nhancing their adhesion to phagocytes. Decreased plasma FN levels 
are associated with poor prognosis in septicaemia, burns and severe 
acute pancreatitis (AP)', as are increased concentrations of acute-phase 
proteins, e.g. C-reactive protein (CRP)? The aim of the study was to 
investigate the relationship between fluxes m plasma FN and acute- 
phase proteins, and the severity of AP Plasma FN, CRP, a-1-acid 
glycoprotein (AAG), pre-albumin (PA) and transferrin (IF) were 
measured using immunochemical and  immunoturbidometric 
techniques, in EDTA-treated plasma samples obtained on days 1, 3, 5 
and 7 of 20 attacks of AP. Twelve ‘mild’ attacks were uncomplicated, 
whilst eight ‘severe’ attacks were complicated by organ system failure 
(n— 6) and/or pancreatic necrosis (n— 2). 














FN mg/l CRP mg/l AAG mg/dl 
Day 1. Mild 225 (163-314) . 6 (6-97) 58 (27-109) 
Severe 152 (107-278) 96 (6-239) ; 72 (51-165) 
Day3 Mild — 207(153-26)) — 80 (27-174) 79 (56-106) 
Severe 127 (75-171) — 193 (109-319) Em (68-158) 
Day5 Mild — 19 (13-276) — 78 Q0-157) ; 94 (72-137) 


Severe 113 (54-181) 156 (10841) 129 (89-182) 


Day 7: Mild 197 (140-291) — 3⁄5 (6-170) 104 (69-147) 
, t t 


Severe 150 (43-219) 84 (23-163) — 149 (89-195) 





Median values and ranges; * P < 0 002, t P <0 02, two-sample rank test 


In severe attacks, FN concentrations fell significantly more whilst 
CRP and AAG values rose significantly There were reciprocal trends 
In FN and CRP, and in individual patients values were significantly 
inversely correlated (Spearman test t= —4-67, P« 0001) Plasma PA 
and TF values were more stable and did not differ significantly between 
groups. Reduced synthesis, redistribution or catabolism may explain 
falling plasma FN levels in AP, although the association with the acute- 
phase protem response suggests some degree of common control. 


1 Wilson C, Maharai D, Gemmell C, Imrie CW Can fibronectin 
predict the outcome of acute pancreatitis? Br J Surg 1988; 75: 
(abstract) 

2 Mayer AD, McMahon MJ, Bowen M, Cooper FH C reactive 
protein. an aid to the assessment and monitoring of acute 
pancreatitis J Clin Path 1984; 37: 207-11 


Influence of prolonged total parefteral nutrition (TPN) on the 
pancreas: morphological and exocrine pancreatic secretion (EPS) 
changes 

L. Fernadez-Cruz, G. Benarroch, P. Amorim, E. Astudillo, 
M.T. Ribera, J. Bombi and E. Condom, Hospital Clinic, 
Barcelona, Spain 


The role of TPN ın acute pancreatitis is to facilitate bowel and 
pancreatic rest. The question continues to be which solution achieves 
the mmimum stimulation of pancreatic exocrine secretion Arere 
the normal pancreatic structure and function. The aim of this work 1s to 
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correlate histological and EPS (stimulated with cerulein) changes in rats 
with prolonged TPN using three solutions. Group I (n—18), control; 
group II (n= 18), glucose (66 mg/g) and amino acids; group III (n= 18), 
glucose (38 8mg/g) +LCT (11 mg/g) and amino acids; group IV 
(n=18), glucose (38-8 mg/g)+LCT and MCT (5-5 mg/g, each) and 
amino acids. These solutions provided 1-46mg N,/g body weight 
resulting in improved nitrogen balance. In each group EPS (amylase, 
chymotrypsin and total proteins) was studied 3, 7 and 14 days after 
TPN 

Groups III and IV had a significant reduction in the EPS compared 
with group II (19 to 26 percent). An interesting finding was the 
observation of acinar cell death by apoptosis after 3 days of TPN and a 
significant increase in groups HI and IV compared with group II 

The pancreas’ structure 1s well preserved in animals with TPN using 
glucose solution EPS was significantly reduced in animals in which the 
source of calories was mainly with lipid emulsions, associated with 
apoptosis as an index of acinar cell deletion. 


Serial computed tomography (CT) scanning in acute 
pancreatitis 

N J.M. London, J.P Neoptolemos, J. Lavelle, I. Bailey and 
D. James, Leicester Royal Infirmary, Leicester, UK 


One hundred and two patients with acute pancreatitis had abdominal 
CT scans on admission (within 72 h), at 1 week and at 6 weeks. Twenty- 
eight attacks were clinically severe, seventy-four chnically mild Ninety- 
three (91 per cent) admussion scans, eighty-five (83 per cent) 1-week 
scans and seventeen (17 per cent) 6-week scans were abnormal The 
aetiology of the pancreatitis could be determined from 28 (27 per cent) 
of the admission scans, the CT sign of fatty liver having a specificity of 
100 percent for alcoholic aetiology Fourteen pseudocysts were 
detected by CT scanning, seven of which were present on admission 
Only those five pseudocysts with an area index (max AP x max 
transverse diameter, cm?) 15cm? were clinically apparent and 
required treatment 

The pancreatic size indices (max AP measurement of head x max 
AP measurement of body, cm?) of those patients with severe attacks 
were significantly greater than those with mild attacks on admission, at 
1 week and at 6 weeks (P < 0 004). 

In conclusion, the chance of making a retrospective diagnosis of 
acute pancreatitis by CT scanning at 1 week was 83 per cent Thirty-six 
per cent of pseudocysts detected by CT were clinically apparent and 
only those with an area index of > 15 cm? required treatment. Patients 
with severe attacks had significantly greater size indices on admission 
and this difference remained significant at 6 weeks. 


Effect of unfractionated heparin (UFH), low molecular weight 
heparin (LMWH) and hydrocortisone on experimental 

tumour growth and metastasis 

A.R. Hedges and V.V. Kakkar, King's College Hospital, 
London, UK 


It ıs clarmed that anticoagulants may reduce metastasis and prolong 
survival’. Reduced mortality in colon cancer patients given 
prophylactic UFH has been reported? Recently introduced LMWH— 
shown to be more effective in DVT prophylaxis—may be more effective 
in controlling tumour dissemination. 

In this study 170 WHT mwe were injected either subcutaneously 
(SC) or intravenously (IV) with 10° NC tumour cells. The mice 
were randomized to receive daily SC saline, UFH, LMWH or 
hydrocortisone. They were killed 3 weeks later and the weight of 
tumour in the SC group or the incidence of lung metastases in the IV 
group was recorded Survival and metastatic distribution were assessed 
in a further 120 mice given daily sahne, UFH, LMWH or 
hydrocortisone after excision of the tumour at 3 weeks in order to mimic 
the surgical setting 

UFH and LMWH reduced the weight of tumour following s c. 
implant (saline, 807 4: 225 mg, UFH, 5944-168 mg, P« 001, LMWH, 
532+146mg, P«0001) and reduced lung metastases (saline, 
100 per cent; UFH, 20 per cent, P—00004, LMWH, 30 per cent, 
P=0-0015). Although there was no difference in survival between the 
heparin groups, the incidence of lymphatic metastases in the LMWH 
group was significantly less (saline, 79 per cent, UFH, 100 per cent; 
LMWH, 29 per cent, P=0 0072). Hydrocortisone had no effect alone 
nor did it improve the effect of UFH or LMWH. 
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LMWH had a similar effect to UFH in controlling tumour growth 
but was more effective in reducing lymphatic metastases. Clinical studies 
are now required to confirm these experimental findings. 


1. Hilgard P, Thornes RD Anticoagulants ın the treatment of cancer. 
Eur J Cancer 1976; 12: 755-62. 

2. Kohanna FH, Sweeney J, Hussey S, Zacharski LR, Salzman EW. 
Effect of perioperative low dose heparin administration on the 
course of colon cancer Surgery 1983, 93. 433-8 


Effects of low-dose perioperative interferon on the 
postoperative suppression of host antitumour immune 
responses 

P.C. Sedman, C.W. Ramsden, T.G. Brennan, G.R. Giles and 
PJ. Guillou, St. James's University Hospital, Leeds, UK 


Several components of the immune system have antitumour activity 
including natural killer (NK) cells, lymphokine activated killer (LAK) 
cells and cytotoxic T lymphocytes. If the immunodepression frequently 
associated with surgery also 1mpairs NK and LAK activity then the 
survival of metastatic cells liberated during surgical manipulation of the 
tumour will be favoured. In vivo immune responses are regulated by 
cytokines such as interferons, and recombinant cytokines are available 
for clinical use We have studied the effects of surgery on antitumour 
immunity and examined the influence which the peroperative 
administration of recombinant human interferon alpha (r-HuIFNa) 
might have on any changes observed. Thirty patients with 
gastrointestinal cancer were randomized pre-operatively into a control 
group (n— 15) who received no interferon, or to a treatment group 
(n — 15) receiving seven daily doses of 2 mU r-HuIFNa subcutaneously 
starting on the evening before surgery Measurements on NK and LAK 
cell cytotoxicities and endogenous interleukin-2 (IL-2) production were 
performed one day pre-operatrvely and repeated on postoperative days 
1, 3, 5 and 10 Mean percentage (+s.e.) NK and LAK cytotoxicities 
follow. 


Pre-op Day 1 Day 3 Day 5 Day 10 





NK LAK NK LAK NK LAK NK LAK NK LAK 





Contros 38 25 15 19 18 17 17 10 24 14 
t6 t4 r4' t5 44% +4* 44* 43" +5* i4 


r-HuIFNa 41 28 33 23 37 17 31 15 24 9 
t5 +4 +4 t4 45t +3" r5t r3* +6 42% 





Values are mean percentages +s e ; *postop versus pre-op, P < 0-05 (paired t test), 
tr-HulFNa versus controls P «0-05 (t test) 


IL-2 production was also significantly impaired in both groups on 
postoperative days 1, 3 and 5 (P «0 02 in all cases). The postoperative 
suppression of NK activity, but not the suppression of LAK or IL-2 
production, can be prevented by r-HuIFNa. IL-2 is necessary for LAK 
activity and we suggest that a combination of IL-2 with r-HulFN« 1s 
required to augment all endogenous antitumour lymphocytotoxicity. 


CEA and CA 19-9 in gastric juice and serum: an aid in the 
diagnosis of gastric carcinoma? 

J.D. Harrison, J. Hanes and D.L. Morris, Queen's Medical 
Centre, Nottingham, UK 


In this study we have measured the concentration of CEA and CA 19-9 
1n serum and gastric Juice samples of normal and gastric cancer patients. 
We have shown that a direct linear relationship exists between gastric 
Juice pH and the detected CEA concentration in a radioimmunoassay so 
all gastric juice samples were buffered to the optimal pH, which 1s 
neutral. Serum and gastric juice (GJ) levels of CEA and CA 19-9 were 
measured m 40 patients with gastric cancer, and the normal range for the 
assay was defined m 64 normal patients. The normal ranges for CEA 
(95 per cent confidence intervals) were 3 7-7 6ng/ml in serum and 
42-7-83-8 ng/ml in gastric Juice. The normal values for CA 19-9 were 9— 
174ng/ml ın serum and 1539—546.2ng/ml in gastric juice. The 
following results are quoted as percentage sensitivity (percentage 
specificity) in the identification of gastric cancer; serum CEA alone, 27 5 
(13 3), GJ CEA alone, 68:3 (32 5), serum CA 19-9 alone, 55:6 (29 4); GJ 
CA 19-9 alone, 53-6 (31:3), all four measurements, 90-5 (50) 
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Measurement of the serum and gastric juice carbohydrate antigens 
used in this study lacks sensitivity In isolation, but 1n combination 
identified 90 per cent of gastric carcinomas. 


Exocrine secretion of epidermal growth factor by the rat 
prostate 


S.C. Jacobs, Medical College of Wisconsin, Milwaukee, 
Wisconsin, USA 


The rat prostate contains epidermal growth factor (EGF) which may 
physiologically interact with membrane EGF receptors found on 
prostatic cells via paracrine secretion or with membrane EGF receptors 
in the female genital tract via exocrine secretion. In order to determine 
whether EGF appears in the rat prostatic exocrine secretion, a model 
was developed for the m vivo isolated perfusion of the rat prostatic 
urethra and collection of the prostatic secretory product Timed effluent 
EGF was determined by radioimmunoassay. 

Baseline EGF secretion by the rat prostate was 0 03 + 0-004 ng/min. 
The table shows the influence of various neuropharmacological agents. 





EGF 
Dose (ng secreted/ 





Agent class Agent n (mg/kg) 30 min) 
a-adrenergic phenylephrine 34 5 3581037 
5 1 3574041 
5 01 2-48 + 0:37 
5 0-01 <06 
a, blockade phenylephnne+ — 5 5 1034003 
prazosin 5 
a, blockade phenylephnne+ 8 5 3134+0-29 
yohimbine 
B-adrenergic isoproterenol 6 004 1:33 +029 
Cholinergic pilocarpıne 10 5 31741055 
5 1 2241074 
5 01 «06 
Cholinergic pilocarpine + 5 5 058+03 
blockade atropine 08 
VI Pergic VIP 5 01 <06 





Values are mean +s.e m. VIP, vasoinhibitory polypeptide 


Neither f-adrenergic agonists nor VIP stimulated EGF secretion. 
EGF appeared in the rat prostatic exocrine secretion in a dose- 
dependent manner under a-adrenergic and cholinergic stimulation 


In situ nick translation method reveals DNA strand break in 
cultured and mouse tumour cells induced by the alkylating 
agent carboquone 

Y. Maehara, H. Anai, H. Kusumoto, T. Kusumoto, Y. 
Sakaguchi and K. Sugimachi, Kyushu University, Fukuoka, 
Japan 


We determined the relationship of DNA strand breaks to the toxicity of 
carboquone (CQ), a synthetic alkylating agent, in HeLa cells in vitro and 
mouse sarcoma 180 (S-180) cells m vivo, using in situ nick translation! 
The HeLa cells were exposed to CQ in Lab-Tek tissue culture chamber/ 
slides and were fixed with ethanol/acetic acid Mice bearing ascites S- 
180 cells were treated with CQ via the tail vein and the tumour cells were 
smeared and fixed on slide glass. The break sites in the DNA were 
translated artificially in the presence of E. coli DNA polymerase I and 
3H-labelled dTTP, and were visualized autoradiographically The DNA 
strand breaks appeared as early as 5 min in the CQ-treated HeLa cells 
and increased ın a dose and time-dependent manner, i.e. 10 1-fold at 
3x10 5M in 60min This level related reciprocally to clonogenicity of 
the cell. The DNA strand breaks appeared in the S-180 cells in a dose 
and time-dependent manner, i.e. 6-5-fold after the mice had been 
exposed to CQ at 3 6 mg/kg for 2 h. The level of DNA breaks is crucial for 
CQ cytotoxicity and the nick translation method provides a rapid in situ 
assay for determining antitumour drug-induced DNA damage of 
tumour cells 


1. AnaiH, Maehara Y, Sugimmachi K. In situ nick translation method 


reveals DNA strand scission in HeLa cells following heat 
treatment Cancer Lett 1988; 40 33-8. 
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Influence of the anti-oxidants, vitamins C and E, on tumour 
formation in an animal model 


C. Hall, E. Grant and M.R.B. Keighley, The General Hospital, 
Birmingham, U K 


Dietary factors have been implicated in both the aetiology and 
prevention of colorectal cancer, with anti-oxidants possibly conferring 
protection We have studied the effect of two common anti-oxidants, 
vitamins C and E, on tumour formation and crypt cell production rate 
(CCPR) in an animal model. 

One hundred and twenty Wistar rats were divided into three groups: 
one receiving standard diet, one additional vitamin E (600 international 
units/kg standard diet) and the last, additional vitamin C (1 per cent in 
the drinking water) for a total of 25 weeks Half of each group received 
the carcinogen 1,2-dimethylhydrazine (40 mg/kg) commencing on day 1 
of the diet, continued for 5 weeks All animals were killed at 25 weeks, 
and tumour yield and CCPR measured 


Percen- 

tage of 

animals No. 
Inter-  Malig- with tumours/ 


Type of tumour 








Benign mediate nant tumour anımal CCPR 
Standard diet 1 0 34 75 1-70 1:70 
Standard diet + : 
vitamin E 0 4 28 67 1-78 077* 
Standard diet + 
vitamin C 1 12 14 88 1-40 155 


*P<0-02 unpaired t test 


CCPR was significantly reduced in the vitamin E group and the 
number of animals with tumours was lower, suggesting vitamin E may 
confer some protection against carcinogenesis. Vitamin C showed no 
such advantageous effect. 


Inhibition of growth of human pancreatic cancer ix vivo by 
somatostatin and tamoxifen 


GJ. Poston, J.P. Lawrence, P. Singh, C.M. Townsend Jr and 
J.C. Thompson (introduced by R.C.N. Williamson), University 
of Texas Medical Branch, Galveston, Texas, USA 


Recent reports suggest some beneficial response with tamoxifen (TXN) 
in patients with pancreatic cancer but no objective data exist. We have 
shown inhibition of pancreatic cancer growing in nude mice with the 
somatostatin analogue SMS 201-995. Our purpose was to study the 
response of human pancreatic cancer to both these agents im vivo. 
Twenty-four nude mice were xenografted in both scapular regions with 
SKI, a transplantable human pancreatic cancer and randomized into 
four equal groups: control, SMS 201-995 100 ug/kg three times daily 
intraperitoneally; TXN 10 mg/kg subcutaneously every 2 days; both 
agents in combination for 8 weeks until killing. Tumour areas were 
measured with calipers twice weekly and at killing, both normal 
pancreas and tumour were excised, weighed and assayed for DNA, 
RNA and protein content. Tumour oestrogen receptors were measured 
by Scatchard analysis. There were no differences in bodyweight or 
pancreas size during the study. 


Tumour oestrogen receptors: 5 3 fmol/mg protein, KD ©2 nM 








Control SMS TXN SMS + TXN 
Tumour area (mm?) 
Week 2 3542 2244* 48+6 4244 
Week 4 9148 5349" 6345* 674+8* 
Week 6 2474+14 150+32* 160+13* 157+11* 
Week 8 388 + 36 254447* 294+ 36* 252421* 
At killing 
Tumour weight (g) 2 48 + 0:19 1-714036 2171027 1714017* 
Tumour DNA 
content (me) 360+ 050 1324028* 3094067 095+021* 
Tumour RN 
content (mg) 10-27+0-40 428+089* 7134116* 350+073* 
Tumour protein 
content (mg) 225414 108+ 25* 174428 94+23* 


* Significantly less than control by analysis of vartance (P < 0 05) 
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This 1s the first prospective study to show a real, and significant, 
reduction in the growth of human pancreatic cancer in pipo with 
tamoxifen. The combination of tamoxifen with somatostatin therapy 
may be more beneficial than either agent alone. 


Precancerous lesions in the pancreas after short-term 
pancreaticobiliary diversion 

I. Stewart, B. Flaks, MJ. Cooper, P. Davies and R.C N. 
Williamson, Royal Postgraduate Medical School, Hammersmith 
Hospital, London, UK 


Long-term pancreaticobiliary diversion (PBD) induces adenomatous 
nodules ın rat pancreas!. The tumour yield in this model is satisfactory, 
but the latency period is long (> 15 months). Premalignant atypical 
acinar cell foci (AACF) have recently been described in carcinogen 
(azaserine)-treated rats, 4-6 months after treatment. To test whether 
PBD promotes AACF, male Wistar rats (weighing 250g) received 
intestinal transection (controls, n — 20) or PBD (n— 15). Another group 
(n— 19) received intraperitoneal azaserine (20 mg kg! week!) for 6 
weeks, but no operation. At 6 months pancreatic wet weight and 
histology were assessed. The number and size of AACF in tissue sections 
were determined and mathematically transformed nto three- 
dimensional data. PBD doubled pancreatic wet weight from 2:92 to 
5 24mg pancreas per g bodyweight (P<0 001). Acidophilic foci (the 
putative premalignant AACF phenotype) were not seen in control rats 
Of 15 PBD rats, 8 had acidophilic foci; the number ranged from 1 to 4 
per section. In rats given azaserine, acidophilic foci were rare. 
Compared with unoperated rats given azaserine, the number of 
acidophilic foci was doubled (P<0-05) and the percentage volume of 
pancreas they occupied was five times greater (P<0-05) after PBD 
Measurement of AACF provides a convenient short-term model for 
studying modification of pancreatic carcimogenesis. PBD enhances 
tumour development ın this model. 


1. Miazza BM, Widgren S, Chayvialle JA, Nicolet T, Loizeau E. 
Exocrine pancreatic nodules after long-term pancreaticobiliary 
diversion in rats. An effect of raised CCK plasma concentrations 
Gut 1987: 28 S1 269-73. 


Effect of cyclosporin therapy in the rejection of ileal versus 
jejunal allografts 

M. Stangl, T.K. Lee, H.L. Moynihan, K.K.W. Lee and W.H. 
Schraut, University of Chicago, Chicago, Illinois, USA 


Experimental evidence suggests that jejunal allografts are rejected as 
rapidly as ileal grafts despite their lesser content of lymphoid tissues. 
However it may be possible to postpone the rejection of jejunal grafts 
more readily by immunosuppressive therapy with cyclosporin. The rat 
model (BN—LEW rat strain) of orthotopic small bowel transplantation 
was used. In group I (n— 6) the proximal third of the jejunum with one- 
third of the mesenteric lymph nodes, In group II (n— 6) the distal ileal 
third with the entire mesenteric lymph nodes, and in group III (n — 6) the 
entire small bowel were interposed immediately distal to the ligament of 
Treitz after resection of an equivalent length of recipient bowel. 
These rats recerved cyclosporin 15mg/kg body weight for 5 days 
intramuscularly, achieving a drug level of 600-1000 ng/ml (whole 
blood) Six rats (group IV) received entire small bowel grafts without 
cyclosporin therapy. After an initial weight loss during the first 5 
postoperative days the rats in groups I-I gained weight until the 14- 
17th day when they developed diarrhoea This was followed by 
progressive weight loss and death after 263-61 days (group J), 
25-23: 6.1 days (group II) and 23-7 +42 days (group HI) Inspection at 
autopsy showed graft encapsulation, stenotic segments and occasional 
enlargement of the mesenteric lymph nodes in groups I-HI. Peritonitis 
was present in all animals Microscopically, loss of mucosa, submucosal 
fibrosis and bowel wall thickening was seen. The animals 1n group IV 
died of acute rejection (graft necrosis) after 10-84 1-4 days. 

These data show that short-term cyclosporin prolongs graft 
survival. Equal doses of cyclosporm, however, do not achieve 
prolonged survival of jejunal grafts in comparison with ileal or entire 
bowel transplants. 
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Influence of the lymphocyte content of small bowel allografts 
upon their rejection 

M. Stangl, H.L. Moynihan, T.K Lee and W.H. Schraut, 
University of Chicago, Chicago, Illinois, USA 


It has been suggested that the rejection of small bowel allografts could be 
mitigated by reducing their large content of lymphocytes as an 
immunological stimulus. This can be achieved by using jejunal rather 
than ileal segmental grafts or by irradiation of the graft/donor before 
transplantation. Using the rat model (BNLEW rat strain) of 
orthotopic small bowel transplantation (SBT) without 1mmuno- 
suppressive therapy, five experimental groups were formed. In group I 
(n= 13) the proximal jejunal third with a narrow mesenteric pedicle, in 
group II (n=9) the distal ileal third with the entire mesentery, and in 
group III (n=6) the entire small bowel were transplanted. In group IV 
(n= 7) grafts were irradiated (1000 cGy) ex vivo immediately before SBT, 
and for group V (n=6) total body irradiation (1000 cGy) was grven to 
the donors 4 days before SBT 

Microscopic study of biopsies before SBT showed marked depletion 
of the lymphoid tissues in group V grafts but a normal appearance in 
groupIV White blood cell counts in group V donors (0 28 + 0-08 x 10?) 
were markedly (P « 0 05) reduced in comparison with normal rats and 
the group IV rats (8 66 + 5 48 x 10°). All animals developed diarrhoea 
and progressive weight loss beginning on the 6-8th postoperative day, 
followed by death after 13 142-1 days (group I), 129 +1:3 (group II), 
9 51 (group III), 10-6: 2-1 (groupIV) and 9 5+1 8 days (group V) (no 
statistically significant difference, P < 0 05) 

These results demonstrate that neither the reduction of lymphoid 
tissue in using jejunal segments or by transplanting grafts harvested 
from leucopenic donors postpone graft rejection in comparison to entire 
small bowel grafts. This indicates that the rapidity or severity of the 
rejection of small bowel allografts is not dependent to a major degree on 
theamount of lymphoid tissue transferred with the graft or on the length 
and type of the bowel segment used. 


Adverse influence of recipient lymphoid resistance to in vitro 
immunosuppression on the outcome of kidney transplants 


G J.A. Clunie, L.G. Bowes, LJ. Dumble, D.M.A. Francis and 
I.M. MacDonald, Royal Melbourne Hospital, University of 
Melbourne, Parkville, Australia 


Independent studies indicate that pretransplant lymphoid sensitivity to 
methylprednisolone (MeP) predicts the fate of kidney transplants in 
recipients receiving steroid/azathioprine (AZA) 1mmunosuppression. 
This study was performed in 50 recipients of primary cadaveric 
transplants to determine whether mixed lymphocyte culture (MLC) 
responses to in vitro MeP, cyclosporm (CsA) and antithymocyte 
globulin (ATG) might indicate patients who are at increased risk trom 
rejection despite receiving maintenance therapy with CsA, MeP and 
AZA and high-dose steroid and/or ATG antirejection therapy MLC 
responses of 29 recipients were sensitive to all three agents and 21 were 
resistant (4 to MeP, CsA and ATG; 5 to MeP and ATG, and 6 to MeP 
and CsA). The resistant group had a higher rate of graft loss from acute 
rejection (4/21 compared with 0/29, y7=60, df =1, P<002) and a 
higher incidence of biopsy-proven acute rejection episodes, with only 2 
recipients not experiencing rejection compared with no rejection in 14 
recipients from the sensitive group (y? 87, d f.=3, P<005). This 
study indicates that recipients at high risk of acute rejection can be 
identified by a pretransplant im vitro assay, a finding which could 
influence patient selection and the choice of mmunosuppressive drugs 


A new renal cooling device 


T. Creagh, P. Broe, F McLoughlin, P. McLean, D. Murphy 
and D. Bouchier-Hayes, Beaumont Hospital, Dublin, Ireland 


Warm ischaemia, experienced in renal transplantation, may cause 
significant renal dysfunction with irreversible histological change after 
35 min'. A mean anastomosis time of 52+ 16 min (range 15-90 min) was 
recorded in 158 consecutive renal transplants at our institution 
Hypothermia protects against warm ischaemia but present application 
1s limited by the inconvenience of available devices We have developed 
a compact cooling device independent of extraneous connections. It is a 
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polyester laminate envelope containing a pulverized water-saturated 
polymer gel dispersed ın silicone oil. Using a single kidney canine model 
cooling times of 60 and 90 min were assessed by serum urea, serum 
creatinine and urmary y GT for 10 days Surface and core 
temperatures were monitored with mucrothermocouples. In the 
uncooled (control) group average surface and core temperatures were 
36°C and 37°C compared with 7°C and 10°C in the cooled (test) group. 








Serum Serum Urine 
urea creatinine y GT 
(mmol) (umol) (units/1) 
Normal canine values 4+1 113+17 55+30 
Mean 60 min: 
control group 19+11 321+82 105+37 
Mean 60 min: 
test group 943 142-54 19 57431 
Mean 90 min: 
control group 2047 35396 151 +54 
Mean 90 min: 
test group 9545 156+22 80+ 41 


These results are statistically significant at the P<005 level and 
confirm the protective value of adequate hypothermia and demonstrate 
the ability of our device to provide it. 


1. Wickham JEA, Hanley HG, Joekes AM Regional Renal 
Hypothermia Br J Urol 1967; 39: 727. 


Allo-antibody, primary non-function and cyclosporin A—an 
association with steroid-resistant rejection of renal allografts 


J.D. Taylor, P.S. Veitch and P.R.F. Bell, Leicester General 
Hospital, Leicester, UK 


Despite cyclosporin A (CyA), graft survival in the allosensitized patient 
1s reduced by early graft loss from steroid-resistant rejection’ Better 
HLA matching, more sensitive crossmatching from increased 
immunosuppression have all been advocated for the allosensitized 
patient In a consecutive series of 157 CyA-treated cadaver grafts 
transplanted for between 1 and 5 years there were 39 (25 per cent) 
patients with graft dysfunction due to rejection within 3 months of 
grafting One patient with a wound infection was not biopsied, and five 
received no antirejection therapy because of kidney rupture (four) and 
hyperacute rejection (one) First rejection episodes were treated with 0 5 g 
methylprednisolone on three successive days Treatment (R,) failure 
(n= 17) was graft failure within 3 months of the diagnosis of rejection. 
This was significantly related to the trme from grafting of onset of 
rejection, allo-antibody as measured by panel reactivity (per cent 
PRA)?, and simultaneous rejection with primary non-function (PNF- 
continuing need for dialysis after grafting) of the graft. 


Table 1 Rejection <3 months 





Failed R, Successful R, — Statistical 








(n= 17) (n= 22) test 
Week of rejection— 3 5 P«0005 (Mann-Whitney U 
median test) 


Peak %PRA—median 55% 0% P<005 (Mann-Whitney U 


test) 


PNF with rejection 11 0 P<00001 (Fisher exact test) 





High-dose steroids were unsuccessful in treating rejection in grafts 
with. PNF, and the association of PNF with failure of antirejection 
therapy probably reflects the severity of the rejection process The 
association of early rejection and allo-antibody with treatment failure 
suggests accelerated rejection 1n allosensitized patients. 


]. Bradley BA, Gore SM. Council of Europe study of high 
sensitisation in renal transplantation Transplant Proc 1987, 19. 
3742-3. 

2. Opel G, Terasaki PI. Recipient selection for renal 
transplantation. Transplantation 1976; 21. 483—8 
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Renal allograft rejection: detection by ultrasound 
M.L. Nicholson, A. Bell, S.D. Parvin, A.M. Madden, P.K 


Donnelly, P.S. Veitch. and P.R.F. Bell, Leicester General 
Hospital, Leicester, UK 


Acute rejection is the pre-eminent cause of a deterioration in graft 
‘unction after renal transplantation. Clinical assessment of graft size is 
till held to be a useful indicator in this situation, but is clearly 
subjective. We have assessed ultrasound measurement of graft cross- 
iectional area in the diagnosis of rejection. 

One hundred and forty-one episodes of deteriorating renal allograft 
unction (creatinine rise > 30 umol/l) were studied in ninety patients. 
[rucut biopsy under ultrasound control was performed in all cases and 
ieventy cases of acute cellular rejection were identified In the absence of 
1 proven urinary tract infection or obvious pelvicalceal dilatation, a 
zeater than 10 percent increase in renal cross-sectional area was 
lefined as a positive scan indicative of acute rejection. 





Rejection No rejection 
Positive scan 64 13 
Negative scan 6 58 
Sotal 70 71 


Using these criteria, scanning correctly diagnosed rejection in 64 out 
of 70 cases (sensitivity 91 per cent) and there were 13 false-positive scans 
Specificity 88 per cent). The investigation had a high predictive value 
vhen both positive (90 per cent) and negative (89 per cent). The error of 
he technique was found to be less than 5 per cent 

This method is a simple, reproducible, non-mvasive test for detecting 
'ejection and deserves more widespread use. 


Effects of acute limited normovolaemic haemodilution 
(ALNH) on intestinal healing 

C.P. Marini, P.E. Grubbs, B. Toporoff, I.M. Nathan and J.N. 
Cunningham Jr, Maimonides Medical Center, Brooklyn, New 
York, USA 


Pre-operative ALNH (haematocrit > 20 per cent) with retransfusion 1s 
utilized to reduce homologous transfusions. This study evaluated the 
effects of ALNH on trans-serosal oxygen tension (TsP, o,), intestinal wall 
oedema, and intestinal healing Twelve male rabbits were randomized 
into two groups Group I=control, group I=ALNH induced by 
removal of 40 ml blood with simultaneous infusion of Lactated Ringer's 
m a 3:1 ratio to maintain blood pressure, followed by return of shed 
blood. A 6cm segment of small bowel was resected and anastomosed 
end-to-end in all animals (8-10 sutures). Haematocrit. (het), colloid 
oncotic pressure (COP), and TsP, o, were measured at three intervals: 
baseline, ALNH, and after retransfusion. Wet and dry weights and 
hydroxyproline were obtained at surgery and at killing on day 8. Tensile 
strength of anastomoses and normal bowel were measured on day 8 








Control (n— 6) ALNH (n=6) 

TsP, o, (baseline) 648 64:5 
TsP,o, (ALNH) 581 
TsP, o, (retransfusion) 731 
Het i/COP 1 (%/mmHg) 39 3/17 41-5/18 
Het 2/COP 2 (%/mmHg) 29-0/12 
Hct 3/COP 3 (%/mmHg) 36 0/16 
Wet.dry ratio 

(at surgery/at killing) 47/44 32/42 
Tensile strength (g) 452 457 
Hydroxyproline 

(at surgery/at killing) 0-0432/0-0433 0-0603/0 0141 


The data show that ALNH does not affect TsPao, (P=n5.), 
however it reduced COP (P<0 001) without increasing intestinal wall 
oedema (P=ns.) Tensile strength is not different (P=ns.), but the 
collagen content in the ALNH group is reduced by 24 percent 
(although this 1s not a significant difference). We concluded that ALNH 
with retransfusion can be effectively used in clinical practice without 
impairment of intestinal healing. 
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Allosensitized canine renal allograft model of cyclosporin A- 
resistant rejection 

J.D. Taylor, N. Mistry, D.B. Morton, H. McKay, P.S. Veitch 
and P.R.F. Bell, University of Leicester, Leicester General 
Hospital, Leicester, UK 


In clinical renal allotransplantation the allosensitized patient waits 
longer for a suitable crossmatch donor and is at an increased risk of graft 
loss from rejection with the histological features of vascular rejection. 

Beagles were allosensitized against unrelated donors by blood 
transfusion, skin and kidney grafting. The lymphocytotoxic crossmatch 
test (CDC test) before renal allografting was positive The controls 
(group 1) were not allosensitized and received a primary renal allograft 
with cyclosporin A (CyA) 25 mgkg `! day `! orally for 21 days. Group 2 
and group 3 were allosensitized with a positive CDC test before renal 
allografting with (group 2) and without (group 3) CyA Trough CyA 
levels were measured and the grafts biopsied percutaneously by Trucut 
needle twice weekly The results indicate the day that features of 
vascular rejection, namely glomerular thrombosis/necrosis, interstitial 
haemorrhage, and medial necrosis of arteries, were first seen 
Hyperacute rejection was not seen as all allografts produced urine for at 
least 24h. 


Day of diagnosis of vascular rejection 





Group 1 >21, >21, >21, >21, >21, >21 
Group 2 2,4,6,6,6 
Group 3 1, 2, 3, 3, 4, 5, 5, 5, 5, 5,5 


Group | versus group 2, P<0-05, group | versus group 3, P<0-05, 
group 2 versus group 3, P=n.s. (Mann-Whitney U test) 


Allosensitized beagles had accelerated rejection of renal allografts 
with vascular features on biopsy In non-allosensitized beagles CyA 
prevented the appearance of these vascular features but was of no benefit 
1n preventing allograft rejection with vascular features by allosensitized 
beagles with a positive CDC test. This canine model has the potential to 
be used for studying strategies for managing the allosensitized patient 


Intestinal injury following total strangulation ischaemia and 
reperfusion 


U. Haglund, P.-O. Park, K. Falt and G.B Bulkley, University 
Hospital, Uppsala, Sweden 


Intestinal injury following partial ischaemia 1s significantly aggravated 
at reperfusion while reperfusion following total ischaemia does not seem 
to cause further injury!. To test whether detectable aggravation is 
prevented by the degree of injury in total ischaemia groups of rats (n= 10 
In each) were subjected to intestinal strangulation for 0, 1, 2, 5, 10, 20 
etc., up to 90 min, followed by 60 min of reperfusion. Strangulation was 
achieved by means of a hydrostatic (pressure = 120 cmH,O) cuff applied 
to the root of the mesentery. Biopstes for blinded microscopical 
examination were taken following ischaemia and reperfusion, 
respectively Tissue injury was graded from 0 (normal) to 8+; 5+ 
indicates villous, and 8+ transmural necrosis. Reperfusion was verified 
macroscopically in all experiments and by laser Doppler flowmetry in 
some. Ten minutes or less of ischaemia did not induce injury after 
ischaemia or at reperfusion. Prolonged ischaemia caused tissue injury 
proportional to the duration but reperfusion did not exacerbate the 


injury significantly. 





Injury at 60 min of 











Ischaemic injury reperfusion 
Group Median Range Median Range 
20 2+ O+ to 54 1+ 0+ to 4+ 
60 4+ 1+ to 5+ 55+ 2+ to 6+ 
90 5+ 24 to 7+ 6+ 3+ to 8+ 


After intestinal strangulation, induction of total ischaemia 
reperfusion was not associated with significant aggravation of injury, 
regardless of the seventy of the ischaemic injury itself 


1. Haglund U, Bulkley B G, Granger DN. On the pathophysiology 
of intestinal ischaemic injury. Acta Chir Scand 1987; 153: 3214. 
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Effect of cyclosporin on small intestinal vasculature 


P.W. Crane, R. LI. Davies*, C. Sowter, P.A. Lear, G. Slavin and 
R.F.M. Wood, St. Bartholomew's Hospital, London and 
*University of Wales College of Medicine, Cardiff, UK 


There 1s evidence that cyclosporin A (CyA) nephrotoxicity 1s caused by 
vascular changes mediated through the prostaglandin system The 
mucosal blood supply is a prime target in small intestinal transplant 
rejection and this study was undertaken to establish whether CyA can 
cause microvascular impairment independent of unmune-mediated 
damage A projection X-ray microscope, resolving structures of 1 um 
diameter, has been used to study small intestinal microvasculature 
including the submucosal capillary plexus. 

Three groups of six (Lewis x Brown Norway) F, rats were 
examined. (a) CyA in therapeutic doses (15 mg kg `! day ^! orally for 7 
days), (b) CyA in toxic doses (50 mg kg ^! day `! orally for 28 days), and 
(c) normal controls. 

Animals were perfused with a 20 percent w/v barium sulphate 
suspension at 37°C and 85 mmHg. Specimens of small intestine were 
prepared and fixed in buffered formalin Radiographs were examined 
using the Kontron IPS image processing and analysis system to measure 
intestinal vasculanty 


CyA CyA 


Control (15mgkg !) (50mg kg~') 





Percentage area of 
field occupied by 
vasculature 8:8 (7 4-102) 45 (3:2-68)* 66 (5 2-8 2)* 

Median and range values are given. 

*P<005, Mann-Whitney U test 


In cyclosporin-treated rats, ın addition to impairment of the 
capillary plexus, the mural traversing arteries (diameter, 25-35 um) were 
attenuated. Larger mesenteric vessels remained relatively unaffected 
These results suggest that, apart from its established nephrotoxic 
potential, CyA (even in therapeutic doses) may have an additional 
deleterious effect on small intestinal microvasculature 


Gut peptide responses to superior mesenteric artery occlusion 
L. Meleagros, R.A. Spokes, M.A. Ghatei and S.R. Bloom 
(introduced by R.CN. Williamson), Royal Postgraduate 
Medical School, Hammersmith Hospital, London, UK 


The intestine contains several vaso-active peptides: the vasodilators 
Include vaso-active intestinal polypeptide (VIP), a- and f-calcitonin 
gene-related peptide (a- and b-CGRP) and substance P (SP), 
and the vasoconstrictors somatostatin (Som), peptide YY (PYY) and 
neuropeptide Y (NPY) Since the mechanisms of the intestinal 
vasodilatory response to ischaemia are unclear we investigated the 
possible role of these peptides The superior mesenteric artery (SMA) 
was occluded in 24 Wistar rats (groups A, B, D, E,n=6in each) for 5 (A, 
B) or 20 (D, E) min followed by 3 min of reperfusion (B, E) Arterial 
blood samples were obtained at the end of each experimental period. 
Controls (C, n=6) were subjected to the same procedure without 
SMA occlusion Plasma peptide concentrations were measured by 
specific radioummunoassays 

A significant rise in plasma VIP was observed in groups B and E and 
in b-CGRP in group E. The other peptides did not change. 





Group VIP b-CGRP aCGRP SP Som PYY NPY 

A 742 3547 21+4 1313 2445 3449 85415 
B 3744* 3446 29r5 1942 37412 4747 150443 
C M144 23+1 23+3 1542  25t7 3143 90122 
D 542 2643 25+4 17t3 16+2 267 90125 
E 3143+ 4943* 3643 2143 2544 3545 119426 





Values are mean +s e.m. (fmol/ml), *P<0001, tP<0002 versus 
contro] (ANOVA) 
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These findings demonstrate release of only those vasodilators of 
intrinsic nervous system origin, VIP and b-CGRP, from the ischaemic 
intestine The release of VIP occurs early, while that of the more potent 
b-CGRP occurs during prolonged ischaemia The specificity of these 
responses provides interesting new information on the mechanisms of 
Intestinal ischaemic vasodilation. 


Mucosal autografts in experimentally induced short bowel 
syndrome (SBS) 
A.K. Banerjee, SJ.D. Chadwick, T.J. Peters and A.B. Price, 


Northwick Park Hospital and MRC Clinical Research Centre, 
Harrow, Middlesex, UK 


SBS 1s the result of an inadequate area of functional small intestine 
Previous studies have shown that im vitro tissue uptake of 3-O methyl 
glucose is a suitable method to assess jejunal and colonic glucose 
transport! . We have used this technique to study the function of jejunal 
mucosa 5 days after transplantation to denuded colon in rats 


Experiment 1 1cm? denudation of jejunal or colonic mucosa 
(n 8). 

Experiment 2. 1 cm? jejunal graft to colon (n— 10) 

Experiment 3 1 cm? jejunal graft to colon and 80 per cent small 
bowel resection (n — 15). 

Experiment 4 1 cm? jejunal graft to colon and gastrocolic 
anastomosis (n— 7). 


The results are expressed as a mean +s.e and are compared to a control 
group of eight rats. The results are given in the table. Statistics are by 
Student's t test 


3-O methyl glucose uptake 





Experiment (umol 5 min ^! mg tissue ^!) Significance 
Control Colon: 0-12:- 0-03 — 
Jejunum: 0 68 + 0 08 — 
Experiment | Colon: 0:09 +0 02 n.s 
Jejunum 053+007 — 
Experiment 2 Colonic jejunal graft: 0-14 3-0 03 ns. 
Experiment 3 Colonic jejunal graft: 0 58 +007 P«001 
Experiment 4 Colonic jejunal graft: 0 13 + 0-03 n.s 


Macroscopic examination of the denuded colon showed re- 
epithelization In those animals in which small bowel was not resected 
functional metaplasia of the graft occurred. After 80 per cent small 
bowel resection and transplant, jejunal grafts maintained their small 
bowel absorptive function It 1s unlikely that this is the result of bulk 
nutrient presentation because after gastrocolic fistulae the jeyunal grafts 
lose their normal absorptive capacity Long-term experiments to 
determine the efficacy of this novel approach to SBS are indicated 


1 Banerjee AK, Raja K, Peters TJ. The effect of insulin on jejunal 
glucose absorption. Clin Sci 1988; 74 (suppl 18). 69P. 


Morphological changes of the enteric nervous system (ENS) in 
Crohn’s disease 


G. Schürmann, M. Betzler, Av. Herbay, T. Mattfeldt and P. 
Moller, University of Heidelberg, Heidelberg, FRG 


The segmental character of the lesion and altered intestinal motihty in 
Crohn's disease (CD) point to a possible implication of the ENS Up to 
now only separate elements of the ENS have been investigated by 
conventional staining methods. The aim of the present study was to 
analyse structural changes of the entire neural functional unit and to 
correlate these findings with the density of the inflammatory infiltrate 
within the lesion 

The formalin-fixed, resected gut specimens of 11 patients with CD 
were studied at predefined multiple sites along each specimen. The ENS 
was marked with an indirect peroxidase method using a polyclonal 
antiserum against the neural S-100 protein as primary antibody 
This immunoreactivity allows a selective stamung of all neural 
structures with the exception of ganglion cells. The data were analysed 
considering the inflammatory and postinflammatory changes and the 
topography of the CD lesion Compared with normal controls we 
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found: (1) ın the lamina propria mucosae. an increased number of nerve 
fibres; (2) ın the lamina submucosa: an increased number and splitting 
phenomenon as well as a proliferation of nerve fibres; (3) in the lamina 
muscularis propria: similar changes of the neurones as compared with the 
lamina submucosa. These changes were primarily found within the CD 
lesions but in some cases also, although to a lesser extent, in the 
histologically normal margins of the resected specimens. 

The observed histomorphological changes of the ENS m CD can be 
understood as degenerative and, secondarily, regenerative. They appear 
in segments under the light microscope as free of CD lesions and thus 
might be regarded as early changes We explain these findings with a 
possible initial (toxicogenic?) damage to the axons and reactive 
proliferation of surviving axons, as this is known to occur in peripheral 
nerves after amputation. 


a,-Adrenergic agonists mediate intestinal absorption in the 
isolated perfused ileum 


N.F. Couse, CJ. Yeo and MJ. Zinner, The Johns Hopkins 
Medical Institutions, Baltimore, Maryland, USA 


Norepinephrine (NE) is a sympathetic neurotransmitter, released from 
autonomic nerve terminals within entertc neural plexuses and intestinal 
mucosa, which alters intestinal vascular resistance and intestinal 
transport This study was designed to study the effect of selective a- 
adrenergic agents on intestinal perfusion pressure and transport. Rabbit 
ileal segments (20cm) were vascularly perfused (n= 28) at 1-5 ml/min 
using a sanguineous buffer solution. The 1ntestinal lumen was perfused 
with an isotonic solution contaming !*C-PEG as a non-absorbable 
marker. Net fluxes (F) of H;O (ul/min) and electrolytes (uEq/min) were 
calculated, and perfusion pressure (PP; cmH,O) was measured during 
20 min basal, experimental, and recovery periods. Data are expressed as 
the change 1n flux (AF) and the change 1n perfusion pressure (APP) 
between basal and experimental periods. 


Agent (receptor, n, dose) APP AF H,O AF Nat AFCI^ 








NE (atan 7, O4 ug/mm) 27+5* +20 +26 +21 
+8* +14 +08* 


PHE (a, 6, 76 pg/fmin) 83+8* —4 +01 —04 
+6 +09 +10 

CLON (a; 8, 10 ug/mmn) 2+1 +20 +31 +30 
+8* +13* +09" 

NE+ (a, antag, 7; 1 ug/mim) 2544* +1 +01 —03 
YOH +5 +07 +05 


NE, norepinephrine, PHE, phenylephrine, CLON, clonidme, YOH, yohmbine, 
*P<005 by Student's t test, +AF, absorption 


NE increases perfusion pressure and causes absorption. PHE, a 
selective z, agonist, increases perfusion pressure, but does not affect 
transport. CLON, a selective w, agonist, stimulates absorption without 
effect on perfusion pressure YOH, a selective z, antagonist, has no 
effect on NE-induced increases ın perfusion pressure, and prevents 
NE-nduced absorption a,-Adrenergic agonists modulate intestinal 
vascular resistance, while a-adrenergic stimulation causes intestinal 
absorption. Endogenous NE, released from autonomic neurons, may be 
a physiological regulator of intestinal vascular resistance and transport, 
acting via separate a-adrenergic receptor systems 


Clustered gastrointestinal (GI) hyperactivity in partial 
intestinal obstruction: detection by surface vibration analysis 
(SVA) 


P.T. Cullen, F.C. Campbell, B.E. Storey and A. Cuschieri, 
Ninewells Hospital, Dundee, UK 


GI contraction ‘clusters’ with alternating quiescence are detected by 
intraluminal manometry, ın partial intestinal obstruction!. This 
Invasive method ıs unsuitable for ill patients. Surface vibration analysis 
(SVA)1sa non-invasive measurement of GI energy and activity patterns 
In this study SVA recordings, taken for 3h after a test meal in 9 
patients with suspected subacute intestinal obstruction, were evaluated 
against those of 36 healthy volunteers. Obstruction was proved in 7 
patients (5 laparotomy; 2 X-ray) and disproved in 2 (laparotomy). 
SVA showed regular peaks of GI hyperactivity lasting 3:53 c 0-1 min 
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(mean +s.e m.) alternating with quiescence lasting 4-6+0 3 min, in all 
patients with proven obstruction This alternating pattern occupied the 
total recording interval (210 min) in 3 patients and was partial m 4 

Volunteers and non-obstructed patients had a more sustained 
postprandial response. Activity peaks were of low amplitude, irregular 
and fewer in number (6 2+ 0-7) when compared with obstructed patients 
(13-123: 1:8) (P «001; Mann-Whitney U test). Total SVA energy values 
were greater m obstructed patients (405 728 + 52:837) than in normals 
(195-433--19-040) or non-obstructed patients (121-148+ 55:728) 
(P«0-01, Mann-Whitney U test). 

SVA defines a GI pattern of alternating hyperactivity and quiescence 
1n partial intestinal obstruction. 


1. Summers RW, Anuras S, Greene J. Jejunal manometry patterns in 
health, partial obstruction and pseudo-obstruction. Gastroenterol 
1983; 85: 1290-300. 


Therapeutic effect and mechanism of 
immunochemolymphocytotherapy against a murine malignant 
ascites 

N. Kan, T. Okino, M. Nakanishi, K. Satou, K. Mise, K. Ohgaki 
and T. Tobe, Kyoto University, Kyoto, Japan 


We previously reported that pre-admunistration of a streptococcal 
preparation, OK 432, followed by low-dose cyclophosphamide (CY) 
augmented the effect of adoptive immunotherapy (AIT) using IL-2- 
cultured lymphocytes. In this study, we examined the effective 
mechanisms of the sequential immunochemolymphocytotherapy. 

BALB/c mice were inoculated with MOPC104E-plasmacytoma 
mtraperitoneally and then treated with IKE of OK 432 on days 8 and 
9 post-inoculation and CY (img/kg) on day 10. On day 11, 
intraperitoneal (IP) cells of tumour-bearing me (treated with OK432 
or OK432 plus CY) were collected and mixed with cultured lymphocytes 
(CL) and/or autologous spleen cells and then transferred to normal mice 
to test the transplantability CL were propagated from tumour-bearer- 
spleen cells stimulated with conconavalin A, IL-2 and tumour antigen 
for 11 days 

The transfer test revealed that OK432 augmented the sensitivity of IP 
cells to CL, and that CY augmented the antitumour effect of the host's 
spleen cells. Analysis using anti-thyl suggested that T cells in IP cells and 
1n spleen cells are responsible for such effects. Therefore, AIT after the 
1mmunochemotherapy was found to show a therapeutic effect via a host- 
mediated mechanism. 


Role of prostaglandins in the vascular response to 
photodynamic therapy  ' 

TJ. Wieman, M W.R. Reed, E.R. Render Jr and T.G. Hill, 
University of Louisville School of Medicine, Louisville, 
Kentucky, USA 


Photodynamic therapy (PDT) of malignant tumours may involve the 
interruption of tumour and peritumour microcirculation. We studied 
the effect of light activation of the photosensitizng drug 
dihaematoporphynn ether (DHE) on rat subcutaneous arterioles and the 
modulation of these effects by cyclo-oxygenase inhibitors, indomethacin 
and acetyl salicylic acid (ASA). 

Male Sprague-Dawley rats were anaesthetized with pentobarbital 
(50 mg/kg, intraperitoneally) 48 h after DHE admmustration (10 mg/kg, 
intraperitoneally). A dorsal skin flap was raised and subcutaneous 
arterioles (150-200 um) were exposed to light (630nm, 60 J/cm?) from a 
laser Doppler velocimeter which was used to activate DHE and record 
changes in blood flow. In addition to DHE, animals recerved either 
indomethacin (1 mg/kg, mtraperitoneally, n=15), ASA (100 mg/kg, 
intraperitoneally, n=10) or saline (n=7) 3 h before hght activation. 
Light activation for 5 mm, 48 h after DHE admunistration, resulted ina 
significant reduction 1n blood flow to 58 per cent (+7 per cent s.e.m.) of 
initial blood flow (P<0-05) This effect was significantly inhibited 
(P<005) by ASA (98+8 percent s.e.m.) and mdomethacin (87+ 
8 percent sem). These data show that PDT causes significant 
reduction 1n blood flow in normal arterioles and that this effect was 
clearly inhibited by ASA and indomethacin indicating that 
prostaglandins or thromboxane A, are important ın microvascular 
response to PDT. 
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Improved tumour targeting of biodegradable microspheres with 
angiotensin I 
J A. Goldberg, J. Fenner, M.S. Bradnam, R.G. Bessent, JH 
McKillop, DJ. Kerr and C.S. McArdle, The Royal Infirmary, 
Glasgow, UK 


Hepatic arterial chemotherapy for liver metastases increases tumour 
exposure to cytotoxic agents. Further developments in regional therapy 
have been the use of microspheres incorporating chemotherapeutic 
drugs or 10nizing radiation!:? which embolize in the tumour-bearing 
liver when arterially injected 

It 1s known that tumour blood vessels cannot vasoconstrict? in 
response to angiotensin II (AIT) This study assesses the value of AII in 
increasing uptake of radiolabelled albumin microspheres P?" TcMSA) 
by tumour relative to normal liver. Six patients with colorectal hepatic 
metastases and indwelling hepatic arterial catheters each underwent 
three scintiscans. Computerized tomography was performed to allow 
three-dimensional image analysis A tin colloid scan delineated tumour 
regions. Hepatic arterial perfusion with °?mTcMSA was performed 
alone, then after an infusion of ATI. 

Differences in microsphere uptake attributable to AI were assessed 
1n 15 tumour regions in 6 patients. The median ratio of radioactivity 
between tumour and normal liver was 2:5 (range 085-17), which 
improved to 7 (range 2 9-11) after AII The mean improvement ın ratio 
(2541-3 s d.) was statistically significant (P « 0 05, paired t test) 

We conclude that AII produces a significant increase in microsphere 
uptake by liver metastases, and may prove valuable in treatment. 


1 Willmott N, Cummings, J, Stuart JFB et al. Adriamycin loaded 
albumin microspheres. preparation, in vivo distribution and 
release ın the rat. Biopharm Drug Dis 1985, 6 91-104. 

2.  Mantravadi RVP, Spigos DG, Tan WS et al Intraarterial Yttrium 
90 1n the treatment of hepatic malignancy. Radiology 1982; 142 
783-6 

3. Sasaki Y, Imaoka S, Hasegawa Y et al. Changes in distribution of 
hepatic bloodflow induced by intra-arterial infusion of 
angiotensin II 1n human hepatic cancer. Cancer 1985, 55 311-16. 


Increased arteriovenous shunting and extrahepatic diversion 
associated with the use of hepatic arterial microspheres for liver 
metastases 


T.M. Hunt, AJ. Britten and J. Taylor, Southampton General 
Hospital, Southampton, UK 


Arterial therapy for liver metastases may be enhanced by temporary 
blood flow stasis using 45 um degradable starch microspheres However, 
intrahepatic arteriovenous (A-V) shunting and extrahepatic abdominal 
perfuston (EHP) were observed on arterial macroaggregated albumin 
(MAA) scans In seven patients receiving such regional therapy, and this 
could reduce the advantages. 

We have studied the effect of tumour and 50 um microspheres on 
both A-V shunting and extrahepatic diversion of hepatic arteral flow in 
four groups of rats. (A) controls (n=17), (B) a group with liver 
metastases established by intraportal injection of 10° MC28 sarcoma 
cells (n= 18); (C) a group with liver metastases given hepatic arterial 
50 um microspheres (n= 12), and (D) a group receiving intra-arterial 
50 um microspheres only (n= 13) 

Shunting to the lungs and EHP to the stomach and spleen were 
measured by hepatic arterial injection of 113Sn-15 um microspheres 
Organs were excised for radioactivity counting. The percentage hepatic 
replacement with tumour (PHR) was also measured 


Group Group Group Group 
D 





A B C 
Animals with > 1 % 
shunting to lungs 1/12 5/18 10/17 6/13 
A-V shunting 8% 28% 59%* 46% 
EHP% 
median 11 16 36 16 
(range) (0-23) (0-44) (8-49)t — (3-44 





*P«002 versus GpA, tP<00001 versus GpA/B, tP «0001 versus 
GpA, P «0:005 versus GpB 
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Shunting to the lungs (> 1 per cent) occurred in significantly more 
animals ın group C (59 per cent) compared with controls (8 per cent) 
EHP was significantly associated with 50 um microspheres irrespective 
of the presence of tumour 

Blockading 504m  microspheres can increase shuntmg anc 
extrahepatic diversion of hepatic arterial flow. This emphasizes the neec 
for careful monitoring when using microspheres clinically. 


Improved detection of colorectal liver metastases by 
intra-operative ultrasound 


R.M. Charnley, D.L. Morris, A.R. Dennison, S.S. Amar anc 
J.D. Hardcastle, University Hospital, Nottingham, UK 


The identification of occult hepatic metastases 1s essential to stage 
patients with colorectal cancer accurately. We have performed intra 
operative ultrasound at laparotomy using a sterilizable probe on forty 
patients with colorectal cancer, who also all underwent liver palpation 
pre-operative abdominal ultrasound, and CT scanning of the liver 
the results of which were unavailable to the intra-operative 
ultrasonographer. In all cases both lobes of the liver were scanned by 
intra-operative ultrasound from the anterior and posterior surfaces The 
mean duration of the examination was 110mm Fourteen of forty 
patients had metastases detected. 

The number of patients with metastases detected by each technique 
was palpation, 9; pre-operative abdominal ultrasound, 3; intra. 
operative ultrasound, 12; and CT scan 7. 

Of the 14 patients with metastases detected, metastases were missed 
by intra-operative ultrasound in 2 patients (small, easily palpable 
surface metastases) and by CT scan in 7 patients. Intra-operative 
ultrasound detected deeply situated metastases down to a diameter ol 
7mm. 

In four patients whose livers were normal to palpation, pre 
operative abdominal ultrasound and CT scan, liver metastases were 
detected by intra-operative ultrasound. Intra-operative ultrasound 
appears to be the most accurate technique available for the detection ol 
liver metastases. 


Cancer: a metabolic parasite 


J.H.F. Shaw and D.A. Humberstone, Auckland Hospital. 
Auckland, New Zealand 


We have tested the hypothesis that malignant tissue is a metabolic 
parasite in the sense that it has a higher rate of protein synthesis than the 
tissue 1n which it arises, and that as a result substrate that woulc 
normally be incorporated into host protein synthesis preferentially goes 
to protein synthesis ın the cancer 

We have used the primed constant infusion of ‘4C-leucine 
administered before and during cancer surgery in seven patients with 
cancer cachexia (malignant disease with weight loss greater than 
15 per cent of well bodyweight). By taking samples of muscle, liver, skin 
and the cancer, we have determined fractional rate of protein synthesis 
(FSR) in these tissues. 





A 
Tissue Fractional synthesis rate 
Muscle 231037, per day 
Skin 27037, per day 
Liver 18 5+3 0% per day 
Cancer 18 04-0% per day* 


Tissue of cancer origin 6015% per day 
* Significantly different from corresponding value in tissue of origin 
P«005 


From these data, FSR of protein 1s higher in malignant tissue than ın 
the tissue in which the cancer arises In addition, the FSR of the cancer 1s 
exceeded only by that of the liver, and the FSR of malignant tissue 1s 
three times greater than the FSR of the tissue the cancer arises in. These 
data have implications regarding the use of parenteral feeding to replete 
cancer patients, and we are currently addressing this 1ssue. 
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Predictive value of nucleolar organizer regions in prostatic 
carcinoma 

P. Gillen, P.A. Grace, P. Dervan, M. McDermott, J.M. Smith 
and J.M. Fitzpatrick, Mater Misericordiae Hospital, Dublin, 
Ireland 


Prostatic carcinoma varies from a biologically indolent to aggressive 
tumour, without a reliable predictor of disease outcome Nucleolar 
organizer regions (NORs) are loops of DNA which transcribe RNA 
and mirror cellular proliferative capacity and degree of differentiation. 
The predictive value of NORs in tumour tissue is unknown. We have 
tested the hypothesis that NORs have prognostic significance m 
prostatic carcinoma. 

Sections from 45 patients with prostatic carcinoma and 10 with 
benign hypertrophy were coded and stained for NORs. Three groups of 
malignant patients were studied. Group 1 (n=20) had metastases at 
presentation. Group 2 (n= 17) had no metastases at presentation and 
remained free of metastases 4 years later at review. Group 3 (n=8) were 
initially free of metastases but later developed metastases (mean interval 
1 year). The mean number of NORs per nucleus was determined using 
oil-immersion microscopy without knowledge of patient groupings. 


No With Developed 
NOR score Benign Metastases metastases metastases 
Median 28t 4-781 578* 78 
Range 09-35 09-105 2-8-9 5 51-107 


*P<0-05, fP <0 01, versus group 3 (developed metastases), Wilcoxon 
rank sum test 


NORs were significantly increased in malignant prostatic tissue 
compared to benign. NORs were significantly increased in patients 
destined to develop metastases and may be useful as predictors of 
disease outcome 


Does flow cytometry accurately determine tumour ploidy? 

R. Carpenter, T. Cooke, J. Matthews, C. Dowle, K. Burn, A. 
Locker and R. Blamey, Charing Cross and Westminster Medical 
School, London, and Nottingham City Hospital, Nottingham, 
UK 


More recent studies of ploidy analysed by flow cytometry ın breast 
cancer have failed to confirm earlier findings relating ploidy determined 
by static cytometry to prognosis’. A recent comparison of ploidy 
determined by flow and static cytometry in papillary thyroid cancer 
showed that only aneuploidy determined by the latter technique was of 
prognostic significance?. To clarify this we have investigated possible 
insensitivity of flow cytometry to aneuploid events in breast cancer by 
simultaneous static and flow cytometric analysis 

Cell suspensions obtained by enzymatic disaggregation of 65 breast 
cancers were stained by the Schiff reagent or diaminodio-2-phenyl 
1ndol-dichloride (DA PI) and their cellular DNA content measured by 
microdensitometry and flow cytometry respectively. 


Static cytometry 
Aneuploid Diploid Total 





Aneuploid 31 — 31 
Flow cytometry — Diploid 16 18 34 
Total 47 18 65 


While all lesions defined as aneuploid by flow cytometry were 
confirmed by static cytometry, 16 of 34 lesions identified as diploid were 
found to be aneuploid. 

In breast cancer, as in thyroid cancer, flow cytometry is insensitive in 
the assessment of aneuploidy which could explain discrepancies between 
published studies. To correct this problem mrcrodensitometry should be 
performed on all samples defined as diploid by flow cytometry. 


1. DowleC, Owainati A, Robins A et al. The prognostic significance 


of the DNA content of human breast cancer. Br J Surg 1986; 74: 
133-6. 
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2. Cusick EL, MacIntosh CA, Krukowski ZH, Ewen SWB, 
Matheson NA. Prognostic value of DNA aneuploidy in papillary 
thyroid cancer—a companson of densitometry and flow 
cytometry. Br J Surg 1988, 75 (abstract): 611 


Tissue oximetry —monitoring of acute ischaemia in free tissue 
transplants and of graded limb ischaemia 
V.E. Knudsen, J.H. Ostergaard, A.M. Awwad and F. Gottrup, 


Institute of Experimental Clinical Research, Unwersity of 
Aarhus, Denmark 


Peripheral tissue perfusion 1s important 1n surgical patients. However, 
1ts measurement 1s difficult ın clinical practice. Subcutaneous oximetry 
(PscO,) seems capable of quantifying peripheral perfusion!. This 
investigation was undertaken to study the sensitivity of tissue oximetry 
(TO) during graded Imb ischaemia and during occlusion of the vascular 
supply to a free tissue transplant TO was determined by an unheated 
needle electrode placed in an implanted Silastic® tonometer’. In seven 
pigs (group I) PscO, was registered in the anterior tibial region. The 
aortic blood flow was measured continuously and collateral circulation 
to the hindlimb was occluded. PscO, was registered after reducing the 
aortic blood flow to 10 per cent of the initial value and during controlled 
blood flow increment. In six pigs (group H) a latissimus dorsi 
myocutaneous island flap and in two pigs a cutaneous buttock island 
flap were raised. PscO; and muscular oxygen tension (PmO;) in the 
island flaps were registered during occlusion of the supplying artery. 

In group I, PscO, decreased to 47 + 5 per cent (mean +s.e m.) of the 
initial PscO; and increased non-lnearly with increasing blood flow 
PscO, was significantly reduced until blood flow had reached 
50 per cent of the original value. In group H, PscO, in the latissimus 
dorsi flap and the buttock flap and PmO, in the latissimus dorsi flap 
were significantly reduced after 15mun occlusion and reached a 
minimum level of 304-9 per cent, 34+ 6 per cent and 28+5 per cent of 
the original values respectively. 

Tissue oximetry seems capable of identifying and quantifying acute 
vascular catastrophes and since the method is simple and minimally 
invasive, it has promise of clinical application. 


1. Gottrup F, Firmin R, Rabkin J, Halliday BJ, Hunt TK. Directly 
measured tissue oxygen tension and arterial oxygen tension assess 
tissue perfusion. Crit Care Med 1987, 11: 1030-6. ` 

2. Gottrup F, Firmin R, Chang N et al Continuous direct tissue 
oxygen tension measurement by a new method using an 
implantable Silastic tonometer and oxygen polarography. Am J 
Surg 1983; 146: 399-403. 


Effects of nitroprusside on spinal cord perfusion pressure 
during aortic cross-clamping 
C.P. Marini, P.E. Grubbs, B. Toporoff, I.M. Nathan, AJ. 


Acinapura and J.N. Cunningham Jr, Maimonides Medical 
Center, Brooklyn, New York, USA 


Nitroprusside (NTP) is commonly used to control proximal blood 
pressure (p-BP) during aortic cross-clamping (AXC) We investigated 
the effects of NTP on spinal cord perfusion pressure (SCPP), spinal cord 
blood flow (SCBF) and paraplegia rate. Somatosensory evoked 
potentials (SEP) were monitored in 12 dogs who had AXCS placed for 
30 min. SCPP was determined as: distal aortic pressure (d-BP) minus 
CSF pressure (CSF-P). SCBF was measured using microspheres. In the 
experimental group (n=6), NTP was used to lower the p-BP to 
100 mmHg. SEP changes were quantitated as the time to SEP loss 
Neurological injury was graded from 0 to 4 using Tarlov's criteria 
(0—spastic, 4— normal). 


Neuro-  d-BP CSF-P SCPP SCBF SEP 

logical (mmHg) (mmHg) (mmHg)  (ml100 loss 

mjury mmn) (mm) 
Control 0/6 247 128 127 1018 tt OL 
NTP 6/6* 10-5t 20 4t —9 8t 508 (ns) 332ł 


*P<0-05 Fisher's exact test, TP <0 05 Student's t test 


NTP significantly reduces d-BP, increases CSF pressure, and 
consequently reduces the SCPP. These changes are associated with 
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earlier SEP loss and a lower Tarlov's grade Differences in SCBF could 
not be documented by microspheres owing to inaccuracies of this 
technique at low flows These data confirm earlier reports cautioning 
against use of NTP during AXC and elucidate the mechanism of spinal 
cord ischaemia when using this agent. We advocate the use of 
mechanical unloading instead of NTP for control of p-BP during AXC. 


Transcutaneous oxygen pressure index as an indicator of 
amputation wound healing 

M. Mars and J.V. Robbs, University of Natal Medical School, 
Durban, South Africa 


Transcutaneous oxygen pressure measurement (TcpO;) has been used 
to try to predict amputation wound healing in patients with peripheral 
arterial occlusive disease (PAOD). A wide range of values has been 
given, above which wound healing will occur. This study examines the 
use of a TcpO, index (the ratio of the limb to trunk TcpO,) to predict 
amputation wound healing. 

Sixty-three patients with PAOD requiring lower limb amputation 
were studied Pre-operative TcpO; measurements were made on the 
anterior chest wall, mid-dorsum of the foot, 10cm below the knee 
anteriorly and 10cm above the knee anteriorly. This information was 
not available to the surgeon who selected the amputation site on clinical 
criteria. Wound healing was successful if healed in 4 weeks, delayed if 
healed in more than 4 weeks, and failed if further surgery was required. 

Twenty-nine wounds failed to heal, and all had a TcpO, index of 
less than 0 66 The thirty-four amputations that healed all had an index 
greater than 07 The absolute TcpO, values failed to predict healing in 
eight patients whose TcpO, values ranged between 31 and 34 mmHg Of 
these, six failed to heal and two had delayed healing 

The TcpO, index can predict amputation wound healing and 1s a 
more discriminatory test than absolute TcpO; measurement 


Does weight influence claudication distance? 


P.MJ. Scott, M. Wyatt, D J.A. Scott, R.N. Baird, M. Horrocks 
and K.R. Poskitt, Bristol Royal Infirmary, Bristol, UK 


Conservative measures to improve claudication distance include advice 
on smoking, exercise, diet and weight reduction!. Although effects of 
smoking, exercise and diet are established, the effect of weight on 
claudication is less clear This work studies the effect on stable 
claudicants of carrying extra weights. 

Twenty stable claudicants were exercised on a treadmill (3:5 km/h, 
0 per cent slope) carrying 0, 2 5, 5, 7 5 and 10 kg weights in randomized 
sequence. Maximum claudication distance (CD) and ankle-brachial 
pressure indices were recorded Height, weight and ideal weight were 
recorded and patients categorized into mild (CD > 200 m) and severe 
(CD <200m) claudicants. Response index (RI) was calculated as 
reduction in distance walked per kilogram load. 


gj CP (0-10 
metes 


Claudication distance was reduced in subjects carrying 5 kg or more 
(P«001) A linear relationship was demonstrated between mean 
claudication distance and load carried (r=098; P<001) with a 
response index of 102m/kg. The RI of 261-9 5m/kg in mild 
claudicants was greater than the 3-4+08m/kg observed in severe 
claudicants (P « 0 01). 





Claudication distance (m) 





Load (kg) RI 
Group 0 25 5 75 10 (m/kg) 
All 249 231 206 158 147 102 
+61 +58 +51t 4361 +36¢ +36 
Severe 112 108 102 85 79 34 
+12 +13 +14" — £125 +I — 408 
Moderate 567 518 448 380 308 261 


+132 +134 +122* +82* + 90* +9 5* 


This study demonstrates that extra weight adversely effects 
claudication distance. For every 1 kg carried the subjects walked 102m 
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less. For mild claudicants this increased to 26-1 m and suggests that 
weight reduction may deserve greater emphasis in the management of 
some patients with intermittent claudication. 

Statistical analysis paired Wilcoxon and Mann-Whitney U test; all 
results mean +s e.m., *P< 005, TP «0-01. 


1. Anonymous. Management of intermittent claudication Lancet 
1980; i 404-5 


Role of B-mode venous mapping in infra-inguinal arterial 
bypasses 

P.W. Leopold, A.M. Kupinski, A. Shandall, B.B. Chang, G. 
Kaufmann, D.M. Shah and R.P. Leather, Albany Medical 
College, Albany, New York, USA 


Initia] experience with B-mode ultrasound vein mapping (B-MAP) has 
shown its potential m infra-inguinal arterial bypasses! . 

This study presents the long-term follow-up on 328 patients on 
whom B-MAP was performed over a period of 3 years In 269 patients, 
B-MAP indicated there was a suitable vein for an in situ bypass and 
83 per cent of these patients underwent successful revasculanzation, 
with a 1-year patency of 95 per cent In 29 patients, adequacy of vein size 
was questionable, despite being continuous from groin to ankle. Of 
these patients, 19 underwent successful bypass with a 1-year patency 
rate of 94-3 per cent. B-MAP indicated an unsuitable vein in 30 patients 
There was no correlation between vein complexity (double/triple 
systems) and vein utilization, operability or 1-year patency rates. Where 
no suitable greater saphenous vein was found, the short saphenous and 
remaining portions of the greater saphenous vein were mapped thus 
allowing the performance of composite bypasses and achieving limb 
salvage in 23 patients We conclude that B-MAP is the investigation of 
choice to assess the venous system of the lower extremity preparatory to 
lower limb revasculanzation. 


1 Leopold PW, Shandall AA, Corson JD, Shah DM, Leather RP, 
Karmody AM. Initial experience comparing B-MODE imaging 
and venography of the saphenous vein before in situ bypass. Am J 
Surg 1986; 152. 206-10. 


Why do PTFE grafts fail in the first year? 
A.C. Meek, D.AJ. Galvin, LF. Lane and C.N. McCollum, 
Charing Cross and Westminster Medical School, London, UK 


Polytetrafluoroethylene (PTFE) arterial grafts frequently develop a 
pseudo-intimal lining and occlude in the months after implantation! 
We compared early and late graft platelet accumulation in a canine 
model and investigated their relationship to pseudo-intimal 
hyperplasia. 

Autologous !'!In-labelled platelet accumulation, expressed as 
thrombogenicity index (TI), was measured in femoral PTFE grafts in 40 
greyhounds 1 and 8 weeks after implantation. At 8 weeks the grafts were 
excised, radiolabelled platelet deposition was measured and percentage 
luminal narrowing by pseudo-intrma was calculated by grid 
microscopy 

Mean (+s.e.m ) early postoperative TI of 005--002 doubled by 
week 8 to 0114002 (P<0-05) In the 12 grafts which developed 
occlusion or stenosis greater than 50 per cent, initial TI was 0 14+ 0 05 
compared with only 0 03+ 012 in 28 widely patent grafts (P <0 05). TI 
at 8 weeks correlated closely (r— 0-81) with radiolabelled platelet 
deposition on the excised graft of 0 012+ 0 003 per cent of injected 
activity (P« 0-001). Both early and late TI were strongly related to 
pseudo-intimal thickening with r=0 51 (P < 001) and r=0 63 (P 0-02) 
respectively 

These data demonstrate increasing luminal platelet deposition with 
time which suggests that established pseudo-intima may be more 
thrombogenic than graft surface This process may promote progressive 
pseudo-intimal growth and could explain the high graft failure rate in 
the months after surgery 


I Veith FJ, Gupta S, Daly V. Management of early and late 


thrombosis of expanded PTFE femoro-popliteal bypass grafts. 
Surgery 1980, 87. 581-7. 
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Mechanisms of aneurysm formation distal to synthetic 
vascular graft: clinical facts and their tbeoretical explanations 


M. Hon, T. Asakura, A. Mizuhara, Y. Terada, H. Ijma, T. 
Mitsui and H. Maeta, Kagawa Medical School, Kagawa, Japan 


The effects of either bypass or replacement grafting of the long segment 
of aorta or large arteries by using a synthetic vascular prosthesis on the 
cardiovascular system have been investigated by the authors with new 
findings!. Hypertrophy of the left ventricle and accentuated pulse 
pressure in the immediate distal artery were the most outstanding effects 
after surgery. 

Recently we had two patients who developed acute (developed 
within 3h on the 5th postoperative day) and chronic (2 months 
postoperatively) aneurysm respectively simultaneously at the 
bilateral femoral arteries several centimetres distal to the Y-grafts of 
abdominal aorta to iliac arteries 

One of the causes of these phenomena was thought to be a lack 
of "Windkessel' and compliance properties of the vascular graft with 
long length and thick diameter. 

Theoretical explanations could be attempted by some principles and 
hypotheses of poststenotic dilatation, Laplace law, elastic mismatching, 
augmented peaking and steepening of arterial pressure waves and other 
pathological factors from not only the surgical aspect but also from 
haemodynamic, rheological and multidisciplinary aspects. 


1 Maeta H, Hori M. Effects of a lack of aortic ‘Windkessel’ 
properties on the left ventricle. Jap Circul J 1985, 49 232-7 


Cost-effectiveness of intra-arterial thrombolytic therapy 


J.L. Cronenwett, L.J. Dacey, M.D. McDaniel, D.B. Walsh and 
R.M. Zwolak, Dartmouth-H itchcock Medical Center, Hanover, 
New Hampshire, USA 


Medical costs were determined for 23 patients (18 men, 5 women, aged 
33-86 years) who received 24 intra-arterial thrombolytic infusions 
during 1984-1986, 14 arteries and 10 bypass grafts were treated after 
occlusion by prmary thrombosis (22) or embolism (2) Time from 
symptom onset to treatment was 1—28 days (mean, 11 days) 
Streptokinase (5000 units/h, mean 33 h duration) was employed in 8 
cases, and urokinase (100 000 units/h, mean 34 h duration) in 16 cases 
This treatment resulted in complete success (thrombolysis eliminated 
symptoms without surgery) m 5 cases (21 percent), partial success 
(thrombolysis aided, limited or postponed subsequent surgery) ın 7 
cases (29 per cent); failure (no thrombolysis or clinical change) in 6 cases 
(25 percent); and complications (detenoration required urgent 
operation) im 6 cases (25 per cent) 

Of the 19 patients without 'complete success' after thrombolytic 
therapy, 16 required surgery during the same admission; 2 were not 
operable due to distal disease, and 1 declined operation. Of the 16 
operations, 15 were successful (graft or artery patency restored with limb 
salvage), while 1 failed All 12 patients whose thrombolytic treatment 
resulted in ‘failure’ or ‘complication’ underwent successful surgical 
treatment during that hospitalization. 

Total cost of thrombolytic treatment averaged $8200 per infusion 
(n= 24) and was comparable to the cost of surgical treatment ($8900 per 
patient in the 16 patients who required operation despite thrombolytic 
treatment) The effective cost per complete success of thrombolytic 
therapy was $39 600, and per complete or partial success was $16 500 
(cost of all cases divided by number of successful cases). This was 
significantly more than the effective cost of $9500 per complete success 
of surgical therapy (P<0-01). Although intra-arterial thrombolytic 
therapy ts effective in certain cases, better patient selection criteria must 
be developed to improve its cost-effectiveness 


Premixed food with cyclosporin A (CyA) and glucose 
tolerance test (GTT) alteration in the rat 


F. Redha, K Klinger, X. Zang, K. Gautschi*, G K. Uhlschmid 
and F. Largiader, Unwersity of Zurich and *Institute of Clinical 
Chemistry, Zurich, Switzerland 


Intraperitoneal injection or stomach tube administration of cyclosporin 
A (CyA) are time-consuming methods. The stress factor 1s another side- 
effect of these methods. The aim of this work was to examine a new 
method of CyA administration to rats. The effect of different CyA blood 
concentrations on the pancreatic islet cell function was also studied. 
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Thirty female Wistar rats weighing 220-250g were divided into 
three groups Group A` food equivalent to 5 mg/kg bodyweight CyA, 
group B: 10mg/kg bodyweight CyA, and group C. 20mg/kg 
bodyweight CyA. The food granules premixed with CyA (supplied by 
Sandoz, Basel) and water were given ad liberum. Food and animals were 
weighed twice weekly. Mean food uptake was 16g daily in all groups 
Blood samples were collected before food, 1, 3, 7, 28 and 56 days after 
onset of food administration for blood CyA concentration. Before 
killing (day 56) GTT was performed. Specimens of heart, lung, spleen, 
liver, kidney and pancreas were taken for histological evaluation. 

All animals accepted the food premixed with CyA very well No loss 
of bodyweight occurred during the observation period of 56 days 





CyA level 

day | day 3 day 7 day 28 day 56 
Group (ng/ml) (ng/ml) (ng/ml) (ng/ml) (ng/ml) 
A 96 6 165 102 202 161 

(+40) (+24) (+25) (X60* (+41) 

B 295 344 485 831 365 
(+99) (+158) (3:107) (X207! (+216) 

C 725 1041 1999 3130 3193 
(+362) (+526) (+417) (+372) (+266) 


Values are mean s e.m ; *P« 0-025, tP <0 005, {P=ns. 


The CyA concentration in blood for groups A and B increased from 
day 1 until day 28. For group C there is no decrease after day 28 Groups 
A and B show a significant drop of mean CyA concentration after 28 
days with unchanged food intake. GTT after 56 days of CyA premixed 
food intake follows 








Glucose level 
0 min 10 min 120 min 
Group (mmol/l) (mmol/l) (mmol/l) K value 
A 4-48(+ 1-4) 16 44(+3) 5-78( +3) 1-01 
B 631(+1 3) 13-57(42 5) 11 11(+49) 022 
C 13-73(+ 5-2) 23-27(+4 2) 20 20(+8) 0-062 





Values are mean +s e.m 


Allrats of groups B and C were diabetic at the end of the observation 
period. Histological examination of the pancreas revealed 
vacuolization of tslet cells in animals with high CyA concentration. 

The food premixed with CyA :s an excellent method of 
administration and for study of CyA effects in rats, without stress for the 
animals The toxic effects of high CyA blood concentration on the 
pancreatic islet cells is confirmed. 


Urinary amylase and immunoreactive metabolites of 
thromboxane B; (TxB;) and 6-keto-prostaglandin F,, 
(6kPgF ,,) in rat pancreatic allograft rejection 

B.F. Johnson, M.J. Webster, K.N. Wiley, A Herold, L. Henry, 
M. Fox and A.T. Raftery, Royal Hallamshire Hospital, Sheffield, 
UK 


Pancreas transplants were performed in acute streptozotocin-diabetic 
young male rats, with urinary tract exocrine drainage Twenty-four 
hour urines were collected, into indomethacin, before diabetes, pre- 
operatively, and daily from the second postoperative day The urine was 
frozen and later assayed for TxB, and 6kPgF,, by radioimmunoassay, 
and for amylase activity. Daily testing for glycosuria and alternate day 
serum chemistry was performed. Five isografts (RTI*) and five 
allografts (RT1* into RT1*!) were followed for 9 days Results were 
analysed by Student's t test. Glycosuria returned on day 7 in one 
allograft and on day 8 in the other four. Serum glucose differentiated the 
groups only on day 9 (P 001) By day 7, allografts passed significantly 
more urine (ml 202+44 versus 12 0+2 4, P001) and their urinary 
amylase output was significantly decreased (log U/24 h. 2 14+ 0 42 
versus 3667-72, P< 0 01). 6kPgF,, was raised from the sixth post- 
transplant day (pmol/24h 519+37 versus 292+90, P«0001) and 
TxB, on the fourth (49-83-39 versus 409417, P<0002), fifth 
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(71:9 13 6 versus 53 0+9-2, P < 0 05) and seventh (98 3+ 15:8 versus 
50-5+106, P<0001) days after transplantation. A significant rise in 
urinary immunoreactive prostanoids precedes the fall in urinary 
amylase making it worthy of further evaluation in early diagnosis of 
acute rejection 1n vascularized whole organ pancreas transplantation. 


Distal femoral osteo-articular allografts in rats 


J.A de Pedro, M.A. Cuadrado, F.G. Navarrete, F.G. de Lucas, 
F Marco, JL. Tome, M. Noriega and L.L. Duran, 
Universitario San Carlos, Madrid, Spain 


The repair of damaged articular cartilage continues to present a 
challenge and has prompted practical experiments exploring types and 
sources of transplants There are several advantages to using allografts 
as opposed to autografts To begin with, there 1s a certain amount of 
morbidity associated with the harvest of any autograft, in addition to 
the fact that sufficient autograft material might not always be available. 
Forty femoral condyles were harvested initially from ten rats. There 
were two groups. (a) control autograft group (n= 20) (Lewis/Lewis), (b) 
allograft group, twenty Lewis rats served as the recipient animals and 
Brown Norway provided the twenty donor allografts In this group ten 
rats (b-2) received glycerolized allografts frozen at 2°C to — 60°C and 
then transferred into liquid. nitrogen freezers and maintained in the 
vapour phase of liquid nitrogen A 2-3 mm section of femoral joint 
surface was removed and replaced with appropriately trimmed 
allografts that were securely fixed in place with Kirschner's wires There 
were no clinical differences between the two groups. In group (a) nuclear 
morphology appeared to be normal while many empty lacunae were 
seen 1n group (b) The histological appearance of chondrocytes showed 
more normal appearing cells in group (a). At 9 weeks, histologically, 
bony union was present in all grafts However, group b-1 had 
microscopic resorption of subchondral bone. At 12 weeks group b-2 
continued to look grossly intact Histologically, the graft bone 
trabeculae were wellincorporated The cartilage morphology was well 
preserved with continued uptake of mucopolysaccharide stain 

The groups were similar in retaining their structures through 6 
weeks However, by 9 weeks, group b-1 showed significant resorption of 
subchondral bone with contracted fibrocartilage replacing articular 
cartilage These results warrant further investigation of frozen preserved 
osteochondral allografts 


Transplantation of the thymus in immunodeficient diabetes- 
prone BB rats 


K.L. Brayman, C.F. Barker and A. Naji, Unwersity of 
Pennsylvania School of Medicine, Philadelphia, Pennsylvania, 
USA 


The spontaneously diabetic BB rat constitutes the best animal model for 
human type I diabetes mellitus (DM) DM can be prevented in the BB 
rat by a variety of immunotherapeutic interventions, including 
transplantation of unfractionated MHC-compatible bone marrow or by 
administration of antilymphocyte serum or cyclosporin, suggesting that 
beta cell destruction 1s the result of an immune-mediated process Since 
the T cell matures and is educated to self in the thymus, a defect in 
thymic differentiation. of T cells in mmmunodeficient BB rats is 
hypothesized. To evaluate this possibility, we transplanted irradiated 
neonatal Wistar Furth (WF, MHC-compatible) thymuses to the renal 
subcapsule of 4-5-week-old diabetes-prone BB rats (BBdp) that had 
been rendered immunologically tolerant to WF antigens (to prevent 


rejection) 


Incidence of diabetes 


Group (No diabetic/total (%)) Age at onset 
BBdp controls 22/52 (42:3) 95+6 
BBdp tolerant WF 23/54 (42 6) 98+7 
BBdp tolerant WF + 
WF thymus 22/50 (44 0) 85+4 


These results demonstrate that transplantation of a WF thymus has 
no effect on the incidence or age at onset of diabetes in BB rats FACS 
analysis of lymphocyte subsets in recipients of thymus transplants 
demonstrated a persistent. profile of T cell immunodeficiency We 
conclude that defective lymphocyte maturation and the failure to down- 
regulate autoimmune destruction of beta cells in the BB rat is secondary 
to a genetically determined germ-line defect and ts not a consequence of 
a defective thymus maturation 
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Contribution of interstitial Ia* cells to the immunogenicity 
of rat fetal pancreas allografts 


M.W Brown, E.M. Bolton, W.D. George and J.A. Bradley, 
Western Infirmary, Glasgow, UK 


Fetal pancreas allografts are of potential value in the treatment of 
diabetes but their use 1s hampered by their particular susceptibility to 
rejection. This study examines the contribution of interstitial Ia * cells to 
the immunogenicity of rat fetal pancreas allografts by transplanting fetal 
pancreas in which the original donor strain Ia* interstitial cells have 
been eliminated by a period of residence in an intermediate host. DA 
fetal pancreas was transplanted into the renal subcapsular site of either 
PVG recipients receiving cyclosporin A (15 mg kg"! day `!) (n=5) or 
congenitally athymic PVG rnu/rnu recipients (n= 5) After 35 days, the 
recipient PVG kidney, along with the non-rejected fetal pancreas 
allograft, was transplanted into a fresh unmodified PVG host. 
Immunohistological analysis of the pancreas at the time of 
transplantation confirmed the absence of donor strain Ia* interstitial 
cells However, serial examination of the fetal pancreas allograft after 
retransplantation showed rapid immunological rejection with complete 
graft destruction by day 14 ın all animals. These results indicate that 
passenger leukocytes do not appear to be the only important 
1mmunogen influencing rat fetal pancreas allograft survival, and suggest 
that strategies of immunomodulation which depend on the elimination 
of passenger leukocytes may be ineffective ın fetal pancreas 
transplantation 


Peripheral composite tissue allografts (CT A) in limb 
transplantation in rats 


M.A. Cuadrado, F.G. de Lucas, F.L. Oliva, J.M.F. Arroyo, 
F.G. Castresana, A. Alsasua, L L. Duran and P. Lorenzo, 
Universitario San Carlos, Madrid, Spain 


The rat limb allograft serves as an excellent experimental model for 
CTA Allografts of composite tissue have the promise of repairing major 
anatomical defects. The purposes of this investigation were: (a) to study 
the experimental grafting of a rat's limb; (b) to determine the length of 
survival with or without the use of cyclosporin A (CyA) and to examine 
the pathogenesis of limb rejection; (c) to select biochemical parameters 
that could be used for routinely assessing the performance of the CTA, 
and (d) to evaluate the risks and benefits of continuous 
immunosuppressive treatment using CyA Seventy-nine Lewis rats 
(weight 286 +35 g) each receiving an orthotopic transplant of a LEW 
Brown Norway (weight 267+56g) hind limb were evaluated CyA, 
10mg kg~! day ! was administered subcutaneously after surgery, and 
each day for vanous lengths of tume in 39 rats (control, n=40) Mean 
survival times were approximately 10 5 times greater in rats treated with 
CyA On the 7th day after transplantation a significant decrease of ATP 
(3 740-5 umolg™! wet weight of muscle, P < 0 001) appeared. On the 
21st day a significant multiple correlation between FN BGP and ATP 
(r=0-726, P « 001) was seen in the group without CyA The histological 
studies for the allogenic vascularized limb grafts showed that 
neutrophils and lymphocytes had invaded the marrow. It 1s clear that 
CyA has the capability in the rat model to prolong composite tissue 
grafts with virtually no sign of rejection across a complete major 
histocompatibility barrier when treated continuously. The reason for 
the low adenine nucleotides in transplanted muscle 1s thought to be 
primarily an increased formation and deamination of adenosine 
monophosphate during hypoxia. 


Orthotopic rat liver transplantation: changes in arachidonic 
acid metabolites during acute rejection 


P. Chaland, M Capron-Laureau, J. Gugenheim, B. Fabiani, 
M L. Pin, J Saer, R Adam and H. Bismuth, Hópital Paul 
Brousse, Villejuif, France 


Increases in thromboxane A, (TX A;) and prostaglandin 1, (PGI;) 
have been linked to heart and kidney allograft rejection In the rejecting 
liver the inflammatory cells and Kupffer cells might also produce 
eicosanoids. We have therefore undertaken 1n a rat strain combination 
which constantly rejects liver grafts (DA-LEW) (n=11) to identify the 
production of TxA,, PGE, and PGI,. This has been assessed on 
alternate days by the urinary excretion of their metabolites (2,3 dinor 
TxB,, PGE, and 6-keto-PGF,, respectively). Mean rat survival was 
114+167sem days 
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Liver function was monitored by measuring plasma bilirubin, 
alkaline phosphatases and transaminases. Acute rejection was 
confirmed histologically. During rejection the excretion of 2,3 dinor 
TxB, increased to a maximum between day 7 and 11: mean highest 
value (m.h.v )=743-14+ 165-7 ug/g creatinine (versus 3-7 + (-28 at day 
0), then decreased. 6-Keto-PGF,, and PGE, excretion increased more 
moderately (m.h.v.—81 07+23-63 versus 3-73+077 at day 0; and 
45 7149 25 versus 3 93 +083 at day 0 respectively) No major change 
was seen ina control group (DA-DA liver transplantation). Our present 
results documenting an increased synthesis of TxA, and to a lesser 
extent of PGI, and PGE, suggest that the measurement of their urinary 
metabolites could be useful in the detection of acute liver allograft 
rejection. 


Fine needle aspiration biopsy in acute rejection and infection in 
liver transplant patients 

K. Hockerstedt, H. Isoniemi, I. Lautenschlager, A. Palmu, K. 
Salmela and E. Taskinen, Helsinki University Hospital, Helsinki, 
Finland 


Fine needle aspiration biopsy (FNAB) has proved to be of great value in 
detecting acute rejection of liver transplants both in experimental and 
clinical studies. The results have also been correlated to histology. In 
FNAB the immunological inflammatory events of the graft are 
compared with those of a corresponding blood specimen. The intensity 
of inflammation differentiation between the graft and the blood 1s 
numerically expressed as total corrected increment (TCI). A low TCI 
indicates a normal state. As infection and acute rejection are difficult to 
distinguish from each other in liver transplant patients we compared 
prospectively these two events in [9 consecutive liver transplant patients A 
total of 323 FNAB specimens were analysed Results are mean t s.e.m. 

Acute rejection occurred 16 times and infection 22 times. Onset of 
acute rejection resulted in significantly higher TCI values than onset of 
infection (P <0 001). During ongoing infection no changes were seen in 
the FNAB. Cytomegalovirus infection. caused some overlapping 
between groups 


Acute rejection 





onset Infection onset Infection course 
(n—16) (n 22) (n— 64) 
TCI 643-087 15943024 1764-020 


We conclude that onset of acute rejection may be differentiated from 
onset of infection by the FNAB method 1m liver transplant patients The 
course of infection resulted in similar findings to the onset of infection. 


Azelaic acid: a possible substrate in total parenteral nutrition ` 


G. Mingrone, F. Marino, R.M. Tacchino, E. Arcieri 
Mastromattei, G. Nanni, M. Castagneto and G. Gambassi, 
Catholic University, Rome, Italy 


Experimental evidence suggests a possible use of the medium chain dı- 
carboxylic fatty acids (MCDFA) as energy substrates in total parenteral 
nutrition. We have compared the different response to MCDFA versus 
intralipid (IL). Among MCDFA we have chosen C9 azelaic acid (AA) 
because it has already been safely used in humans. To investigate 
metabolic effects of AA versus IL administration, 10g AA was infused 
intravenously, over 80 mmn to six overnight fasting healthy volunteers; 
four of them received, as control, 10g IL administered with the same 
modality. AA, measured by gas liquid chromatography from the 
beginning of the infusion for 240 min, reached a peak concentration at 
80min (589+60-6 ug ml~') and was rapidly cleared from plasma 
(823:5-2ugml ^! at 240min) Simultaneously respiratory and 
metabolic variations were detected by indirect calorimetry. In both 
groups the CO, production remained essentially unchanged 
throughout the experiment. The O; consumption increased over basal 
values, reaching a peak at the end of the infusion in both groups. 
Resprratory quotient consequently decreased significantly (P<0-05; AA 
from 0 85+0-06 to 0 77 + 0-06; IL from 0 89+0 06 to 0 77+ 0 04) and 
the lipid oxidation rate increased dunng and after the infusion (P « 0-05). 
Metabolic rate (kcal h^! m ?) showed a shght increase (AA from 
34-2 44 to 41767, IL from 35951 to 43-5+9-4) during the 
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infusion and remained sustained for the entire study period There was 
no statistically significant difference between AA and JL treatment. Our 
data suggest that AA has been oxidized to produce energy, with a 
metabolic behaviour identical to IL. The metabolic effect was even more 
striking if one considers that the caloric equivalent of AA is only 
5kcalg ! compared with the 9 kcalg^! of IL. 


Effect of reduced oxygen delivery on function in the isolated 
rat kidney 


R. Rhodes, J. Galat and A. Robinson, Case Western Reserve 
University, Cleveland, Ohio, USA 


The kidney ts a heterogeneous assembly of glomeruli and tubules whose 
interaction during diminished O, delivery 1s not well understood This 
study used isolated rat kidneys perfused at 90-100 mmHg pressure and 
37°C with a modified Krebs’ buffer for 120 min Oxygen delivery (O;del, 
pmol min ^! g~'), perfusate flow rate (PFR, ml min ^! g 1), glomerular 
filtration rate (GFR, ml min `! g^), absolute sodium reabsorption 
(Naab, HEq min `! g 1), oxygen consumption (VO;, pmol mm^! g~t), 
per cent sodium reabsorption (Na %) were measured After a 30min 
baseline period, perfusate oxygen tension (PO; mmHg) was reduced 
from 550 to 50 (n— 6). Data (mean +s.e.m ) listed were obtained at the 
PO, at which functional parameters became significantly different from 
time-matched controls (n= 6). 


O del PFR GFR Nab VO, Na % 





Control 230 33:3 065 81-9 83 96:9 
+13 +18 +005 +77 +03 +03 
PO,=400 160 332 042 53-7 67 962 
+06t +11 +4006" +82* 405* +14 
Control 23-2 33-7 045 583 79 961 
+1:2 +17 +002 +29 +02 +06 
PO,=200 8-0 33-3 021 258 47 924 
+06} +14 +4004 +65f +05t +15* 


*P<005, TP « 001, P<0001 


GFR was depressed at a higher PO; than Na % and declined 
parallel with the reduction 1n O;del (r0 844, P«0001) Na,, and 
VO, correlated with the decrease in GFR (r=0988, P «0-001, and 
r—0808, P<0001). The data suggest a glomerular mechanism 
independent of PFR that decreases tubular workload (Na,») during 
reduced O;del Tubular O, dependent function (Na 7) is 
protected relative to GFR. 


Comparison between subcutaneous, conjunctival and 
transcutaneous measured tissue oxygen tension during 
haemorrhage and resuscitation 


S. Gellett, E.S. Hansen, L. Kirkegaard, F. Gottrup and G. 
Johansen, University of Aarhus, Denmark 


A fundamental effect of hypovolaemic shock 1s a diminished tissue 
oxygenation owing to an madequate tissue perfusion Measurement of 
individual tissue oxygen tension provides an ideal guide to the adequacy 
of oxygen delivery. The aim of this study was (1) to compare the 
sensitivity of three methods of tissue oxygen measurements, in 
conjunctiva (P.O), on the skin surface (P,,O) and in subcutis (P,.O.), 
during haemorrhage and volume substitution, and (2) to assess whether 
loss of oxygen-carrying capacity can be compensated by restoring the 
volume depletion with isotonic saline. 

Oxygen tensions and central haemodynamic parameters ın eight 
anaesthetized dogs were followed during a controlled stepwise arterial 
bleeding and resuscitation with equal volumes of isotonic saline. After 
one step of bleeding P;-O;, cardiac output (CO), mean pulmonary 
arterial pressure (M PAP) and central venous pressure (CV P) decreased 
significantly from baseline while PO, P4O2, mean arterial pressure 
(MAP) and heart rate (HR) were unchanged After the last step of 
bleeding P,,O2, P,;O; and PO, were decreased by 84 percent, 
82 per cent and 92 per cent respectively. CO, MPAP and CVP were 
decreased by 60 per cent. HR increased by 35 per cent During infusion 
the rate of increase was greatest for P,O, and smallest for P,,O,. After 
infusion PO; and P4O3 reached values above baseline while PpO, 
reached 88 per cent of the baseline value. 

It is concluded that oxygen tension monitoring provides a sensitive 
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indication of tissue perfusion Determination of P,LO ; appears to be the 
most suitable of the three tested methods Even when considerable 
oxygen-carrying capacity has been lost, a sufficient perfusion can restore 
the oxygen supply. 


Pre-operative intravenous nutrition switches the liver from a 
gluconeogenic to a synthetic mode 


M.R. Zeiderman, R.F.GJ King, G.A. Young and MJ. 
McMahon, The General Infirmary, Leeds, UK 


The burst of hepatic protein ‘synthesis’ which occurs in response to 
trauma or sepsis 1s probably of great Importance to immune competence 
and wound healing In malnounshed patients the liver 1s in a 
‘gluconeogenic mode’ which ts suboptimally suited to protein synthesis. 
The influence of 7 days of pre-operative intravenous nutrition (IVN) 
upon hepatic carbohydrate stores, key enzyme activity and protein 
synthetic activity was studied in patients with gastrointestinal cancer 
who had lost >5kg in weight 

Patients were randomized to receive hospital food only or hospital 
food and IVN (018 gN, 24 h "1; 126 kJ glucose kg `! 24 h` ') for 7 days 
before laparotomy. IVN was discontinued 12h before laparotomy 
Patients who had not lost weight received hospital food only and formed 
a control group Wedge biopsies of liver were obtained peroperatively. 
Glycogen was determined by digestion with hexokinase, activity of the 
key enzymes phosphofructokinase (PFK) and fructose bisphosphatase 
by spectrophotometry, and protein synthesis after incubation with 14C- 
leucine 








Protein 
Fruct 

Glycogen synthesis Bais- sted 

(mg glucose = (nmol x 10 pre phosphatase 

g`! dry h^! mg”! 
Patients (n) liver) protein) (umol min ^! g^! wet liver) 
Control (9) 6844244 105+012t 2640-4061 6 10+ 1 28 
Food only (10) 5224164 046+006 6 4640-48 5 544067 
Food+IVN (10) 1631423 7*t 1444+020t 4344042*t 2774056*t 


Values are mean +s e m., *P<0-01 versus control, t P < 0-01 versus food 
only, Mann-Whitney U test 


In patients with gastrointestinal cancer who had lost weight, hepatic 
glycogen concentrations were low, protein synthesis was reduced and 
there were high levels of PFK and fructose bisphosphatase, indicating 
gluconeogenesis After 7 days of IVN there was reduced 
gluconeogenesis, increased protein synthesis and larger stores of hepatic 
glycogen. This may be an important influence of pre-operative IVN. 


Release of atrial natriuretic peptide, an endogenous mesenteric 
vasodilator, in intestinal ischaemia 

L. Meleagros, R.A. Spokes and S.R Bloom (introduced by 
R.C.N. Williamson), Royal Postgraduate Medical School, 
Hammersmith Hospital, London, UK 


Reperfusion of the ischaemic small mtestine ts accompanied by 
cardiodepressant effects which contribute to the mortality in intestinal 
ischaemia Atrial natriuretic peptide (ANP), which 1s released during 
cardiac impairment, has numerous actions including mesenteric 
vasodilatation. The effect of intestinal ischaemra-reperfusion injury on 
plasma ANP was therefore investigated. 

Anaesthetized Wistar rats (groups A and B, n=6 ın each) were 
subyected to superior mesenteric artery (SMA) occlusion for 20min A 
femoral artenal cannula was used for continuous blood pressure (BP) 
monitoring and for blood sampling at the end of the ischaemic period 
(A) or after 5min reperfusion (B) Six control animals (C) were 
identically treated but without SMA occlusion A central venous 
cannula was used for CVP measurements. Plasma ANP was measured 
by radioimmunoassay. There were no detectable changes in CVP. On 
reperfusion a significant rise in circulating ANP and a fall in BP were 
observed but no change occurred during SMA occlusion itself 


1268 











Blood pressure 
ANP 
Group (fmol/ml) Basal 





Occlusion? Reperfusion? 








A 45+7 112+5/76+5 1l13+5/76+7 101+2/66+2 
B" 79412" 11347/7344 1094+7/6947  6345/35+4t 
C 36+3 108+8/71+5 104+7/68+4 103+10/69+4 





Results are meantsem; *P<001, fP<0001 (versus control, 
ANOVA), or equivalent time points in À (b) and C (a,b) 


These results show that intestinal ischaemia-reperfusion injury 
causes release of ANP which could, via its mesenteric vasodilator action, 
modulate intestinal] blood flow. Furthermore, plasma ANP 
measurements may be of value in the early detection of cardiac 
impairment after reperfusion of ischaemic intestine 


Attenuation of leucocyte activation during extracorporeal 
circulation by a new cAMP dipbosphoesterase inhibitor 

M. Ohtani, H. Matsuda, S. Ohtake, Y. Sasako, N. Ohkubo, S. 
Nakano and Y. Kawashima, Osaka University Medical School, 
Osaka, Japan 


Activated leucocytes may have an important role in developing 
complement-related lung injury with pulmonary leucosequestration in 
the presence of blood-material interaction of the extracorporeal 
circulation (ECC) in cardiopulmonary bypass and ECMO We 
evaluated the effects of a new cAMP phosphodiesterase inhibitor (DN) 
on leucocyte aggregation in vitro and the pulmonary leucosequestration 
during experimental ECC in dogs. The inhibition of DN was assessed m 
the leucocyte aggregation response induced by leukotriene B, in vitro 
The animals were divided into two groups: control group (n=6) and 
DN group (n=4, DN. 60-80 ug kg ! min `! during ECC) Both groups 
received the venovenous ECC with a membrane lung for 30min 
Arterial leucocyte count (A-WBC) and transpulmonary gradient of 
WBC (PA-Ao WBC) were measured at 2, 10 and 30min of ECC 


Fifty per cent inhibition of the leucocyte aggregation was obtained at 
024M DN. 


pre-ECC 2 min JOmin 30min 








A-WBC Control 100 55 59 41 
(% pre-ECC) +16* +23* +25* 

DN group 100 101 80 85 

+41 +37 +25 

PA-Ao WBC Control —175 +1200 +13 +100 

(mm^?) +206 +330* 4225 +470 

DN group +75 +125 +300 —25 

+386 +263 +115 +150 


Values are mean +s.d , *significant difference versus pre-ECC value 
(P«0-05) 


These results suggest that DN prevents the pulmonary 
leucosequestration 1nduced by ECC with attenuation of the systemic 
WBC depletion. 


Intermittent blood K* cardioplegia has no advantage over K* 
cardioplegia using St. Thomas’ Hospital solution or Fluosol 


S. Saad, J Armas-Molina, Ch. Müller and W. Isselhard, 
Unversity of Cologne, FRG 


Some cardiac surgeons prefer blood for cardioplegia because of its 
buffering capacity, oncotic pressure and O, transport capacity. Three 
vehicles for K*-mduced cardioplegia were studied under identical 
conditions using Langendorff-perfused rabbit hearts After 30min 
perfusion with Krebs-Henseleit solution (KHS) at 37°C hearts 
underwent three sequences of 5mun cardioplegic perfusion each, 
followed by 25 min ischaemia at 27°C Afterwards, the hearts were 
reperfused for 45 min with KHS at 37°C During reperfusion, systolic 
pressure (SP, mmHg) and +dp/dt (mmHg/s) were measured at 15, 30 
and 45 min. Energy-rich phosphates (ATP, CPr in umol/g w.w ) were 
determined in the cardioplegia groups before (BR) and after (AR) 
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reperfusion Carbogen-equilibrated St. Thomas’ Hospital solution (S, 
n= 12)and Fluosol (F, 10 per cent, n= 12) as well as oxygenated diluted 
blood (B, HKT 20 per cent, n=12) served as transport media The 
electrolyte pattern was similar, K* was raised to 30 mmol/l. Control 
hearts (C, n=6) were perfused with KHS for 75 (30-- 45) min at 37C 


ATP CPr 15 mm 45 min 





BR AR BR AR SP T dp SP +dp 





C 45 95 123 1742 123 1675 
S 40 44 45 84 107 1614 110 1652 
B 36 37* 20f 78 62*  876* 79* 1122* 
F 34t 35* 50 70 84* 1047* 94* 1199* 


* Significant versus C; tsignificant versus S; P «0 05 or better 


S-treated hearts had a higher content of energy-rich phosphates and 
a better cardiac performance during reperfusion than B-treated and F- 
treated hearts. Under these conditions advantages of blood cardioplegia 
could not be confirmed because the use of St Thomas' Hospital solution 
resulted in a better myocardial protection In this study 


Increased production of oxygen radicals by circulating 
monocytes in inflammatory bowel disease—evidence of 
‘activation’ 

J.G. Williams and M.B. Hallett, University of Wales College of 
Medicine, Cardiff, UK 


Monocytes are the circulating precursors of tissue macrophages, which 
are prominent ın the inflammatory infiltrate of Crohn's disease (CD) 
and ulcerative colitis (UC). Defective phagocyte function has been 
postulated as important m the aetiology of CD. To investigate this 
possibility, we have measured monocyte oxygen radical production by 
luminol-dependent chemiluminescence in patients with CD (n — 20), UC 
(n=17) and healthy, age-matched controls (n= 14) 

Blood mononuclear cells were isolated by density gradient 
separation The number of monocytes in each sample was calculated by 
non-specific esterase staining Oxygen radical production 1n response to 
three different stimuli was significantly greater (Mann—Whitney U test) 
by monocytes from patients with inflammatory bowel disease than from 
controls Responses to phorbol myristate acetate were. controls 
320+ 51 counts per second/10° monocytes (mean +s.e ), CD 2263+ 482 
(P«00005, UC 1599+404 (P<005); chemotactic peptide, 
f-methionyldeucyl-phenylalanme. controls 139439, CD 5941156 
(P«0002), UC 3192-100 (n.s.), latex beads. controls 3021-57, CD 
1796+302 (P«0002) UC 1458+225 (P<00005). Furthermore, 
1ncreased chemiluminescence was seen only in monocytes from patients 
with active disease, the response of monocytes from patients with 
quiescent disease being similar to controls 

Increased production of oxygen radicals by monocytes in 
inflammatory bowel disease suggests that these cells are circulating in an 
'activated' state. 


Patients with outlet obstruction constipation also have 
obstructed urinary flow 


A. McDonald, M Shearer, P. Paterson and I.G Finlay, The 
Royal Infirmary, Glasgow, UK 


Patients with outlet obstruction constipation (OOC) contract the 
puborectalis muscle (paradox) on straming at stool! These patients 
may also have symptoms suggestive of obstructed urinary flow. 

We performed standard urodynamics in 10 consecutive females 
with OOC diagnosed on videoproctography and electromyography. 
Bladder filing was undertaken until the desire to void. Detrusor 
pressure, peak flow rate, voiding time and residual volume were 
recorded during voluntary voiding Eight patients had urinary 
symptoms (frequency, four, nocturia, four, hesitancy, five; incomplete 
emptying, five; stress incontinence, three). All patients had normal 
bladder filling profiles 

On voiding, the mean detrusor pressure for the patients studied was 
normal at 53 3+ 12cmH,O (mean +s e) The corresponding peak flow 
rate was 19-8+6 ml/s compared with 28-6+3 for expected normal 
controls (P «0 05) The mean voiding time was 73 +21s (mean s.e ) for 
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patients with OOC and exceeded the expected normal of 30s in nine 
patients The median residual volume was 35 ml (range 0-150). 
These results show that patients with OOC have a variable degree of 
outlet obstruction uropathy This has important implications for the 
understanding of the pathophysiology of the anterior pelvic floor 


1l. Preston DM, Lennard-Jones JE, Thomas BM. The balloon 
proctogram. Br J Surg 1984, 71: 29-32. 


Role of rectal intussusception in the development of anal 
incontinence 


R.I. Hallan, N.S. Williams, DJ. Waldron, N.R. Womack and 
J F.B. Morrison*, The London Hospital, Whitechapel, London, 
and *University Department of Physiology, Leeds, UK 


Faecal incontinence is commonly associated with overt rectal prolapse 
Rectal intussusception (RI) seen on proctography may be a precursor of 
rectal prolapse and may therefore be implicated in the aetiology of 
idiopathic faecal incontinence (IFI). We have investigated this 
association by studying 39 patients (4 men, 35 women, age 56, 52-66 
years, median and interquartile range) with IFI and 28 normal subjects 
(N) (4 men, 24 women, ns, age 45, 40-47, P<0 001). Anal canal 
pressures, proctometrogram, anorectal angles and proctography were 
performed in each subject Statistical analysis was by y? and Mann- 
Whitney U test. 

Nineteen patients with incontinence had a RI compared with one 
control subject (P « 0-01). The IFI patients had significantly widened 
angles at rest (109, 90-128 degrees; N 84, 78-90, P <0 001), and on 
straining (130, 102-150, N 104, 95-108, P=0 006) and reduced basal 
(45, 26-55 cmH,O; N 88, 62-99, P<0 001) and squeeze (55, 30-100; 
N 90, 60-148, P<0 004) anal canal pressures 





P (IFI, no RI P(IFI+TRI P(IFI-- RI 
IFI, persus versus versus 
no RI control) IFI+RI control) IFI, no RI) 
Resting angle 97, ns 120, <005 «005 
81-116 100-133 
Straming angle 112, ns 150, «005 «005 
88-129 130-161 
Min perceived 100, «0001 59, 0-002 «0-05 
vol (ml) 63-120 50-85 
Max basal 50, «0001 40 0001 ns 
pressure 32-70 26-50 
Max squeeze 46, 0-002 55, 0-023 ns 
pressure 16-100 35-90 





The IFI patients with an RI, however, had significantly wider 
anorectal angles than those patients without RI and control subjects 
The minimum perceived volume was also significantly reduced in the 
presence of an RI, explaining why these patients may suffer from 
frequency and urgency. N 

These findings demonstrate that occult rectal intussusception 1s an 
important yet ignored factor in the development of idiopathic faecal 
incontinence and its correction may be important in the surgical 
treatment of the disease 


Do patients with haemorrhoids have pelvic floor denervation? 


D.Z. Lubowski, D.W. King and C.E. Bruck, St. George 
Hospital, Sydney, New South Wales, Australia 


Straming at stool 1s found in patients with haemorrhoids, rectal 
prolapse and faecal incontinence. In the latter two conditions perineal 
descent and pudendal neuropathy occur. We have carried out anal 
manometry, measurement of perineal descent, pudendal nerve terminal 
motor latency (PNTML) and single fibre electromyography (EMG) in 
the external anal sphincter in 16 patients with haemorrhoids and 20 
matched controls to test whether patients with haemorrhoids have 
denervation of the pelvic floor musculature. 

There was no significant difference between the patients with 
haemorrhoids and controls in resting anal pressure (68 + 19 (s d ) and 
634+15cmH,O respectively) or voluntary contraction pressure 
(106 +92 and 87 + 23 cmH ,O). Slow waves were present in nine patients 
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and eleven controls, and ultra-slow waves 1n five patients and four 
controls (n s.). There was a significant difference between the patient and 
control groups in the perineal position at rest (1-2+1-0cm and 
17+05cm, P<0-025) and on straimumng (—05+13cm and 
11+08cm, P«0005) There was no significant difference in PNTML 
between patients and controls (2:0-- 0 4 ms and 1:8+ 0 2ms, P=0 07) 
but there was a significant difference ın the mean fibre density (1 9 +0 6 
and 1-5+0-2, P« 0025) Eight patients and two controls had raised 
fibre density (> 1:9) (P=001) These findings show that patients with 
haemorrhoids have perineal descent with pudendal neuropathy 


Prolonged assessment of anal motility and electromyography 
(EMG) in patients with prolapsing haemorrhoids 

D.J. Waldron, D Kumar, N.S. Williams and R.I. Hallan, The 
London Hospital, Whitechapel, London, UK 


Anorectal manometric studies in the traditional left lateral position 
show high anal canal pressures and ultra-slow wave activity in patients 
with haemorrhoids. To further assess anorectal motility m this 
condition we studied 6 subjects with prolapsing haemorrhoids and 14 
controls using a fine pressure probe (Gaeltec Ltd, OD 2 mm) to assess 
anorectal motility and silver-silver chloride surface electrodes to record 
external sphincter activity. Studies were recorded in each ambulant 
subject over a prolonged period (mean 19 h) 

Marked spontaneous reductions in anal canal pressure (sampling 
reflex equivalents) occurred at rates of 12-9 + 1 9/h (mean +s e m ) during 
daytime activity 1n the haemorrhoid group compared with 7 4+2 0/h 
in controls (P<005) These penods of frequent sampling were 
associated with intense activity in the external sphincter EMG recording 
in those with haemorrhoids. Mean resting sphincter pressure did not 
vary significantly with time in individual subjects in either group. Rectal 
contractile events occurred at rates of 2-3/min every 60-90 min in both 
groups. These data, recorded in a prolonged physiological setting, show 
that persistent lowering of resting sphincter tone 1n association with 
prolapsing haemorrhoids 1s accompanied by much increased activity in 
the external sphincter. The latter may account for many of the 
symptoms of pain and tissue oedema in this condition 


Anorectal physiology validated: a repeatability study of the 
motor and sensory tests of anorectal function 


J. Rogers, S. Laurberg, M.M Henry and JJ. Misiewicz, St. 
Mark's Hospital and Central Middlesex Hospital, London, UK 


Sixteen subjects (mean age 50 7 + 12 8 years, three men) were studied on 
two separate occasions by two independent investigators 1n random 
order with anatomical, manometric and electrophysiological 
assessment of anorectal motor and sensory function. There was no 
significant difference between the results obtained by the two 
investigators ın the six separate tests of anorectal function Bias between 
investigators, 95 per cent confidence intervals (CI) of the bias +2s d 
(limits of agreement) and the average range of values by both methods 
are given in the Table 


show a high degree of repeatability between different investigators 
These tests are vahdated and allow comparison of data obtained in 
different centres employing the same techniques 


Anal manometry and pouch compliance measurements before 
ileostomy closure are related to functional outcome of the ileal 
pouch-anal anastomosis 


N.A. Scott, D C. Barkel, B.G. Wolff, J.H. Pemberton and M.H. 
Irving, Hope Hospital, Salford, Manchester, UK, and The Mayo 
Foundation, Rochester, Minnesota, USA 


After ileal pouch-anal anastomosis (IPAA) but before ileostomy 
closure, 104 patients underwent anal manometry (anal canal length, 
mean and maximum resting and squeeze pressures) and pouch capacity 
and compliance measurements. At the end of 1 year’s follow-up (median 
438 days) functional outcome for all patients was assessed in terms of 
stool frequency (day/night), incontinence (day/night), the use of pads, 
the need for constipating medication and the presence of peri-anal 
irritation 

Patients who complained of night-time incontinence had significantly 
lower anal resting pressures before ileostomy closure (median 39 mmHg 
versus mean 47 mmHg, P < 0 05) than patients who were fully continent 
at night 

Similarly patients who reported the need for constipating agents at 
the end of 1 year’s follow-up also tended to have lower anal resting 
pressures before ileostomy closure (median 38 mmHg versus 46 mmHg, 
P=0 08) than patients who did not need this medication. 

Median pouch compliance, measured before ileostomy closure, was 
significantly lower in patients with two or more stools at night (1 8 ml/ 
mmHg versus 23 ml/mmHg, P « 0-05) than in patients with only one or 
no stools at night. 

Anal canal manometric and pouch compliance measurements 
before ileostomy closure correlate with functional results 1 year after 
IPAA. 


Pitfalls in the diagnosis of breast lesions using fine needle 
aspiration cytology 

V.P. O'Malley, MJ Kerin, OJ. McAnena, M. McGurre and F. 
Given, Regional Hospital, Galway, Ireland 


Fine needle aspiration cytology (FNAC) is an accepted diagnostic 
method in establishing a definite diagnosis of breast cancer. However, 
unsatisfactory and unrepresentative aspirates result in diagnostic failure 
1n some cases In an attempt to define the limitations of FNAC the 
present study examines the reasons for diagnostic failure in a series of 
1200 consecutive aspirates performed between January 1982 and July 
1987 Of 184 proven malignancies 152 were diagnosed by FNAC 
(83 per cent). There were 32 false negative results (17 per cent) There 
was a high proportion of in situ and lobular carcinomas in this group 
and 10 of 23 invasive carcinomas were «1 cm. 











Average Pathology 
Bias 95% Cl +2sd range (total number of cases) False negatives % total 

Perineal descent (cm) —007 —04710031 +13 05-24 Carcinoma m situ (3) 3 10075 
Anal canal length (cm) -O1 —02to 04 +10 2-4 Lobular carcinoma (12) 6 50% 
Resting pressure Invasive carcinoma (165) 23 14% 

(cmH;O) —10 —25to 47 +42 30-130 (tumours <1 cm, n=10) 
Squeeze pressure Medullary carcinoma (4) 0 

(cmH40) -9 —32 to 14 +65 40-250 
Pudendal nerve 
Latency (ms) 01 —03 to 02 +06 17-27 Of the remaining 13 invasive carcinomas 2 false negative results were 
Fibre density 0 26 —00410057 +4035 1 83-2 58 attributed to aspirator mexpernence and there was no obvious 
Mucosal electro- explanation why tumour cells were not obtained 1n 11 cases Of the 1200 

sensitivity (mA) 05 —33 to 43 +190 175-236 aspirations performed there were only 4 false positive results 


Repeatability for the calculation of fibre density derived from single 
muscle fibre electromyography (EMG) was assessed with each 
investigator analysing the other's tracings blind, and showed no 
significant difference: bias — 0 003, — 007 to 0 06, 95 per cent CI. 

In this study the standard tests of anorectal sensorimotor function 
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(04 per cent). Three of these were classified as 'suspicious' and one 
frankly ‘malignant’ While these results confirm the value of FNAC asa 
rapid means of diagnosis of breast cancer tt ts clearly unreliable in 
patients with in situ disease and those with lobular carcinoma. Until a 
more satisfactory technique becomes available to detect im situ and 
lobular disease FNAC should not replace excision biopsy as a means of 
diagnosis 
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Serum thymidine kinase: a tumour marker in advanced breast 
cancer 


J.F.R. Robertson, K. O’Neill*, G. McKenna* and R.W. 
Blamey, City Hospital, Nottingham, and *University of Ulster, 
Coleraine, UK 


The enzyme thymidine kinase (TK) 1s associated with DNA synthesis 
TK serum levels were studied 1n normal controls, primary breast cancer 
(PBC) patients and advanced breast cancer (ABC) patients All values 
are given as picomoles per millilitre per hour 











Group No of patients Mean value s.d 

Control 20 422 108 
PBC 60 622 1-24 
ABC 20 9-79 756 





ABC patients had a significantly elevated serum TK level compared 
with controls (P « 0 01) and PBC patients (P «0 01, t test) 

Twenty PBC patients were followed up after mastectomy by serial 3 
monthly TK levels in the disease-free interval Four patients have 
developed systemic recurrence with a mean serum value of 
143 pmol ml! h^! 

Ten ABC patients had serial TK levels 2 monthly during the first 6 
months of primary hormone therapy External assessment of response 
to treatment by UICC criteria has been obtained The serum values fell 
in all five responders (mean 9-12 to 4-78 pmol ml"! h)and rose in ali five 
progressors (mean 8 62 to 38-56 pmolml ! h ` !). 

Serum TK reflects stage of disease, id significantly elevated in 
advanced breast cancer both on serial estimations and ın comparison 
with controls Serial TK levels in ABC patients measures response to 
systemic therapy. 

TK appears to be a useful biochemical marker in breast cancer. 


LHRH agonist Zoladex® and anti-oestrogen 
tamoxifen: a rational combination in premenopausal women 
with breast cancer? 


J.F.R. Robertson, Kerry Walker, R.I Nicholson and R.W. 
Blamey, City Hospital, Nottingham, and Tenovus Institute, 
Cardiff, UK 


In the premenopausal woman the use of Zoladex* (ICI, Macclesfield, 
UK) results in the production of castrate levels of oestradiol. The 
combination of Zoladex and tamoxifen has been proposed in the 
treatment of premenopausal women with breast cancer However, 
endocrinological assessment 1s required to show that their combined 
effects are not antagonistic, since tamoxifen alone stimulates high 
oestradiol peaks 

We have studied 34 patients with oestrogen-receptor positive and 
negative tumours treated with Zoladex and tamoxifen as initial systemic 
therapy. Zoladex was given as a monthly subcutaneous injection 
(3 6 mg) and tamoxifen 20 mg twice daily. Endocrine data were available 
In 23 patients As with Zoladex alone, patients receiving combined 
Zoladex and tamoxifen showed transient stimulation of FSH and LH 
levels over the first 7-10 days (peak mean values 7 units/ml and 149 
units/ml respectively) with subsequent low gonadotrophin levels (mean 
<2 units/ml and <1 units/ml respectively). Serum oestradiol and 
progresterone levels were reduced to castrate levels 

There is no endocrinological contraindication to the combined use 
of Zoladex and tamoxifen in premenopausal women with breast cancer 
either as adjuvant therapy or in treating advanced disease. One 
advantage of Zoladex over surgical oophorectomy, particularly as an 
adjuvant therapy, 1s that the castration effects are reversible on stopping 
Zoladex therapy 


A prognostic index in radical excision and omental 
transposition for locally advanced and recurrent breast cancer 
R.J L. Williams, I.J.C Fryatt, H. White and J N. Thompson, 
The Royal Marsden Hospital, London, UK 


Extensive chest wall disease is a distressing manifestation of breast 


cancer Radical excision followed by reconstruction using transposed 
omentum can occasionally result in prolonged palliation However, a 
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few patients quickly develop troublesome recurrent disease adjacent to 
the omental graft In order to improve patient selection, a ‘prognostic 
index’ has been derived using data from 37 patients. 

Surgery was deemed inappropriate in 12 patients as further local 
recurrence appeared within 2 months of omental transfer. In this group, 
all deaths resulted from progressive locoregional disease. On 
multivariate analysis (GLIM), 5 of 16 factors studied were 
independently associated with early recurrence. 


t, short interval from initial cancer diagnosis (P < 0-001) 
r, previous radioresistance (P « 0-001) 

u, area of skin ulceration (P 0002) 

s, satellite cutaneous deposits (P < 0 025) 

m, absence of overt distant metastases (P=0 025) 


Using these criteria, a formula was constructed that accurately 
categorized 34 of the 37 patients 


P 
loge 7 p= — 26 27 +0 068(t)— 20 93(r)— 0 053(u)— 3-54(s)—8 86(m) 


Rapid recurrence after omental transposition reflects biologically 
aggressive breast cancer and the technique is probably not worthwhile 
when applied to this type of disease. Palliative surgery should not 
necessarily be dismissed because of the presence of distant metastases 


Can monoclonal antibody B72.3 increase the sensitivity of fine 
needle aspiration cytology? 

W P. Morgan, S.A.C. Dundas, AJ. Howat and AJ. 
Shorthouse, Royal Hallamshire Hospital, Sheffield, UK 


Fine needle aspiration cytology (FNAC)1s a useful diagnostic technique 
in palpable breast disease Monoclonal antibody (MAb) B723 1s 
directed against a membrane protein of human breast cancer! 

In a prospective study, 58 consecutive patients with palpable breast 
disease underwent FNAC The slides prepared by conventional 
Papanicolaou stain and MAb B723 were examined by independent 
pathologists Histology of the excised specimen showed that 28 had 
malignant and 30 had benign disease. 











Papanicolaou MAb B723 Papanicolaou 
alone alone +MAb B723 
Sensitivity (%) 82 89 96 
Specificity (%) 100 71 77 








The sensitivity of FNAC cytology can be increased by combining 
MAb B72.3 with Papanicolaou staining, at the expense of a reduction 
In specificity Four carcinomas, missed on Papanicolaou staining, were 
correctly diagnosed by the combination. Such an increase in sensitivity 
may be of importance in FNAC of the small and impalpable lesions 
(localized by stereotactic or ultrasound methods) detected by a breast 
screening programme 


1 Nuti M, Mottolese M, Viora M, Perrone Donnorso R, Schlom J, 
Natali PG. Use of monoclonal antibodies to human breast tumour 


associated antigens in fine needle aspirate cytology Int J 
Cancer 1986, 37: 493-8. 


Postoperative metabolic monitoring of myocardial ischaemic 
events 


J.A. Wolfe, K R. Khabbaz, C.A. Marouardt, R. Hansen and 
S.F Khuri, West Roxbury VAMC and Harvard Medical School, 
Boston, Massachusetts, USA 


No currently avatlable methodology exists to monitor continuously the 
status of regional myocardial revascularization in the postoperative 
patient In an effort to elucidate a metabolic indicator of ischaemia, 10 
dogs were chronically implanted with a Doppler flow probe and an 
inflatable balloon occluder on the left anterior descending (LAD) 
coronary artery Myocardial pH (MpH) electrodes and ultrasomc 
dimension transducers were implanted im the regions supplied by the 
LAD and circumflex (CCX) coronary arteries A total of 50 ischaemic 
events were elicited in the conscious, alert animals on postoperative days 
2-10 either by atrial pacing In the presence of a LAD critical stenosis 
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(CS) (58+5 percent* reduction 1n. mean LAD flow) or by total 
occlusion of the LAD During CS, LAD MpH fell from 7-28: 0-03 to 
68+01* while systolic shortening (percentage SS) diminished from 
162+26 to 9+2-3* During total occlusion, LAD MpH fell to 
5 9+0-13* and percentage SS was further depressed to 1-24: 06*. Control 
(CCX) data were stable during all ischaemic intervals with MpH of 
7 17 +002 and percentage SS of 13-4+ 0-8. Stability of the pH probes was 
confirmed by a negligible drift between pre-implant and poststudy 
calibrations. MpH fell during each intervention 67 4:8 s after the onset 
of ischaemia No significant fall in MpH was observed in the absence of 
concurrent regional systolic dysfunction, likewise, regional systolic 
dysfunction was never observed in the absence of a concurrent decrease 
in MpH, indicating an excellent sensitivity and specificity of the 
methodology Continuous monitoring of MpH by percutaneously 
removable electrodes should enable prompt and reliable detection of 
myocardial ischaemic events in the postoperative cardiac surgical 
patient 


Values are mean +s e m., *P« 001 by paired t test 


Factors influencing local recurrence after excision and 
radiotherapy for primary breast cancer 


A P. Locker, I.O. Ellis, D.A.L. Morgan, C.W. Elston and R.W. 
Blamey, City and General Hospitals, Nottingham, UK 


Between July 1979 and December 1986, 263 patients with. primary 
breast cancer have been treated by tumourectomy and whole breast 
irradiation. Double node biopsy was obtained in all patients. 

Fifty-six local recurrences have occurred in the treated breast (giving 
an actuarial local recurrence of 23 per cent at 8 years) Eighteen of these 
have been massive uncontrollable local recurrence. 

We have analysed a number of factors to determine which influence 
local recurrences. The following proved significant. 








Factor Statistical test P 
Patient age (« 50 years) Fisher's exact test « 0-005 
Tumour size Y: =17-26 (1 d.f.) «0001 
Tumour histological grade 77 =3-99 (I df) <005 
Lymph node positivity 72 =722 (2 dí) <005 
Vascular invasion in tumour 33-2075 (2 df.) <0001 
Adjacent ductal carcinoma 

in situ 31-1051 (4 d f) <005 


These results indicate that a careful selection policy is required On 
the basis of a Cox's multivariate analysis for the independence of 
predictive factors we have now altered our selection policy. However the 
powerful effect of age is problematic in view of the patients who are likely 
to choose breast conservation 


Surgical management of coarctation of aorta with severe 
tubular hypoplasia of aortic arch in the neonate 


G.K. Lofland, F. Reitknecht, RK Darragh, J.A. Morera, 
JJ.M.A. Roland and R M. Mentzer, Children's Hospital of 
Buffalo, State University of New York at Buffalo, New York, USA 


The surgical correction of severe aortic arch hypoplasia and coarctation 
of the aorta in the newborn child is associated with high morbidity and 
mortality. Many of the currently employed corrective techniques 
involve the sacrifice of a major great vessel or the use of a patch or 
conduit. This report describes a new operation performed in ten 
consecutive neonates and one ll-week-old infant that does not 
sacrifice the left carotid or subclavian artery or require the use of 
prosthetic materials. The technique involves left thoracotomy, resection 
of all coarctation and ductal tissue, extended aortotomy done on the 
inferior aspect of the aortic arch and proximal descending thoracic 
aorta, and a primary anastomosis using microvascular technique. At the 
time of correction the mean age of the neonates was 4 8 + Í 2 days Ten 
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of the infants were term and one was premature (24 weeks gestation) 
The average infant weight was 2-8+ 0 2 kg, with the smallest weighing 
1-6 kg. Associated cardiac anomalies included ventricular septal defect 
(6), double outlet right ventricle (1), transposition of the great arteries 
(2) univentricular heart (2), atrial septal defect (1). Non-cardiac 
anomalies included gastroschisis in one infant, and renal failure, 
bronchopulmonary dysplasia and intracranial haemorrhages in the one 
preterm infant The overall mean length of stay in the hospital for the 
10 term infants was 13-83-23 days. The mean length of stay 
postoperatively was 9 + 2 days for the term infants. Postoperatively, 10 
infants were weaned from the ventilator within 36 h. The preterm infant 
with severe bronchopulmonary dysplasia required continued 
ventilation but achieved immediate improvement in pulmonary status. 
There were no gradients across the anastomoses measured directly at 
the time of surgery. Two infants had residual 10 mmHg gradients across 
the aortic arch which had reduced to 0 at 1-month follow-up There 
were no residual gradients at follow-up ranging from 1 to 6 months with 
blood pressures 1n all four extremities measured by Dinemap. There 
were no complications or deaths All infants have undergone and will 
continue to undergo serial blood pressure measurements, 
echocardiography, Imatron scanning, and nuclear magnetic resonance 
imaging to assess growth of the anastomosis 


Utilization of new linear indices of regional contractility 
during coronary revascularization in man 

N.A. Silverman, I.B. Krukenkamp, D. Mortiz and S. Levitsky, 
Unwersity of Illinois, Chicago, Illinois, USA 


Previous clinical intra-operatrive studies have assessed regional function 
utilizing load dependent changes in segmental shortening To obviate 
this limitation, we have described linear, afterload independent indices 
of regional contractility in the normal canine heart. The present study 
was performed to apply these new indices of regional contractility to the 
human heart Eight patients undergoing effective coronary 
revascularization (mean age 59 years) were instrumented with a high 
fidelity intracavitary micromanometer and ultrasonic crystals placed to 
depict a trapezoidal area in the mud-myocardium supplied by a 
significantly stenotic LAD coronary artery. End systolic pressure versus 
regional area (ESPRA) and regional stroke work (integrated pressure- 
regional area workloop) versus end diastolic area (RSWA) relationships 
were inscribed during 20-40s preload variations by withdrawing and 
infusing volume via the extracorporeal perfusion circuit. Least squares 
regression analysis of these data defined linear correlations, the slope of 
each quantitating intrinsic regional contractility before and 30 min after 
aortic unclamping (3 + 0-3 grafts, 52+5 min ischaemia). 

Internal mammary artery grafting to a LAD bed with normal wall 
motion was done in 6 of 8 patients. No patient required postoperative 
inotropic support. 





Slope r Heart rate 
ESPRA pre. 12 0(2 3) 0702 TT(4) 
post 3-7(0 8)* 0882 83(3) 
RSWA pre. 102-9(10 3) 0942 T14) 
post 72-6(9 4)* 0942 83(3) 


Values are mean (s.e m); *P<005 by ANOVA, RSWA (mmHg x 
mm2/mm2), ESPRA (mmHg)mm2 


These data extend the applicability of linear assessment of regional 
function to the pre- and postischaemic human heart Despite ‘optimal’ 
cold, blood cardioplegia, these load independent parameters reveal 
early postischaemic depression of regional function and will allow 
adjudication of improvements in myoprotective strategies aimed at 
amelioration of this dysfunction. 


Echocardiographic indices in systolic and early diastolic phases 
as potential markers of acute rejection in the cardiac allograft 
K. Yagyu, H. Klaeger, K. Daniels, H.G. Fieguth, M. Jurmann, 
Th. Wahlers, J. Cremer, G. Herrman, A. Haverich and H.G. 
Borst, Hannover Medical School, Hannover, FRG 


As potential markers of acute cardiac allograft rejection, left ventricular 
systolic function (LVEF, percentage FS and mean Vcf) and 1sovolumic 
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relaxation time in left and right ventricle (IVR-LV, IVR-R V) were 
evaluated by serial echocardiography. A total of 95 echocardiographic 
examinations were performed in 55 heart transplantation recipients 
without tricuspidal insufficiency from 1 month to 2 years after 
operation. M-mode echos were recorded at 100mm/s within 3h of 
endomyocardial biopsy (BX) LVEF, percentage FS, mean Vcf, IVR-LV 
and IVR-RV were measured without prior knowledge of BX results, 
which were graded histologically. 

Mild, severe and resolving acute rejections were associated with a 
shortening of IVR-LV (6414133, 59 2+12-6 and 653+14-2 msec) 
compared with no or very slight rejection (85 1+18-7, 86.8 + 23-0 msec, 
P <0 025-0 05). IVR-RV in mild rejection (45 3+ 11-7 msec) was also 
shorter than no rejection (705+24-7 msec, P<0-05) In sequential 
studies of 17 patients, moderate or severe rejection could be 
distinguished from mild or resolved rejection with 10-30 per cent 
decrease ın IVR-LV (sensitrvity 70 percent) Rejection was not 
associated with significant changes in LVEF, percentage FS or mean 
Vcf During acute rejection, significant changes in IVR-LV and IVR-RV 
were detected by echocardiography. These changes may provide 
markers for evaluation of the degree of the acute cardiac allograft 
rejection. 


Analysis of leucocyte activation induced by adherence to 
prosthetic surfaces 


TJ. Krause, J.B Leisch, F.M. Robertson and R.S. Greco, 
UMDNJ/Robert Wood Johnson Medical School, New 
Brunswick, New Jersey, USA 


Postoperative infection associated with prosthetic device implantation 
ıs a major contributor to surgical morbidity and mortality. We 
developed an air pouch model to characterize host cellular responses to 
surgical biomaterials. Discs (5mm) of silicone elastomer (SE) or 
polytetrafluoroethylene (PTFE) (n=10) were implanted into pouches 
formed by injection of filtered air into the dorsal skin of Sprague Dawley 
rats Animals were killed at both 2 and 7 days and the ability of the 
leucocytes adhering to the 1mplants to produce H4,O;, a measure of 
cellular activation, was analysed. Dichlorofluorescein diacetate 
(DCFH-DA)is oxidized in the presence of intracellular H,O, to form the 
highly fluorescent compound, dichlorofluorescin (DCF) Implants were 
removed, incubated for 15 min with DCFH-DA, adherent cells were 
lysed with 0-1 per cent Triton-X* and fluorescence was measured (Ex 
488/Em 525). There was a significant difference between the amount of 
H,O, produced by the cells adhering to PTFE compared with SE 
adherent cells at both 2 days (P « 0 000001) and 7 days (P < 0 00001) 
The H,O, produced by cells adherent to PTFE decreased by 50 per cent 
at 7 days when compared with 2 days, while there was no difference 
between 2 and 7 days for cells adherent to SE These data suggest that 
prosthetic biomaterials elicit different levels of cellular activation over 
time and that this may be related to the differential tissue damage and 
rates of infection seen after prosthetic implantation 


Glomerular permeability to large molecules: a marker of 
vascular permeability ? 

C.P. Shearman, P. Gosling and M.H. Simms, Selly Oak 
Hospital, Birmingham, UK 


Increased urinary albumin excretion in the range 10-250 mg/l (micro- 
albuminuria) occurs within 60min of commencement of surgical 
procedures! and postoperative increases ın vascular permeability have 
been observed over a similar time period?. Burns and trauma are 
associated with transient micro-albuminuria, proportional to the 
severity of injury and recurring with complications? This prompted the 
suggestion that micro-albuminuria reflects a generalized increase in 
endothelial permeability’. 

To investigate this possible relationship microvascular permeability 
to fluorescein-labelled dextran was assessed in the cheek pouch of 14 
hamsters Simultaneously glomerular permeability was studied by 
identification of the pattern of urmary dextran excretion and 
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measurement of the percentage of large molecular weight dextran 
(LMD) greater than 70000. 

No perceptible leakage of dextran in the pouch preparation occurred 
1n seven controls and the mean percentage (s d.) of urinary LMD was 7:6 
(38) percent. Seven animals undergoing laparotomy and peritoneal 
contamination with gastric content all showed extravasation of dextran 
in the pouch after 60min and the mean percentage LMD was 222 
(9-4) per cent (P «0 005; Wilcoxon) 

This supports the hypothesis that glomerular and vascular 
permeability are related. Low levels of urinary proteins can be rapidly 
determined and may provide prognostic information in surgical 
conditions. 


1.  Gosling P, Shearman CP, Gwynn BR, Simms MH, Bainbridge 
ET. Microprotemuria response to operation. Br Med J 1988, 296: 
338-9 

2. Goshng P, Sutcliffe AJ, Cooper MACS, Jones AF. Burn and 
trauma associated proteinuria: the role of lipid peroxidation, renin 
and myoglobin. Ann Clin Biochem 1988; 25: 53-9. 

3. Fleck A, Raines G, Hawker F et al Increased vascular 
permeability. a major cause of hypoalbuminaemia 1n disease and 
injury. Lancet 1985; i. 781-4. 


Effects of vitamin À on endotoxin and complement function in 
peritonitis in the rat 
P. Drott, University Hospital, Uppsala, Sweden 


Demetriou! had previously shown a significant increase in rat survival 
after experimental peritonitis when the rats were treated with vitamin A 
before the operation The aim of this study was to try to find a more 
Objective cause for the difference 1n survival time. 

We investigated whether vitamin A had any effect on the endotoxin 
and complement production in the peritonitic rat. The rats were fed with 
a vitamin A-free diet for 6 days. One group received vitamin A 
mtramuscularly (six times the recommended intake: 6 x 230 IE kg `! 
day `!) and one group was given the vehicle (peanut oil) only. The rats 
were then operated on and pentonitis was initiated by caecal 
perforation. Blood samples were taken at intervals to follow the 
concentration of endotoxin and complement. 

The group that received vitamin A injections showed markedly 
lower endotoxin levels than untreated animals (P<001) There was a 
marked difference in the concentration of complement factors (C3, C4) 
between treated and untreated anumals (P<0 01) 

These results indicate that vitamin A has a positive effect in 
postoperative peritonitis, when given pre-operatively. 


1. Demetriou AA. Arch Surg 1984; 119: 161-5. 


Tumour necrosis factor is an effective immunomodulator of 
surgically simulated wound infection in mice 


MJ. Hershman, G. Sonnenfeld, W.G. Cheadle and H.C. Polk 
Jr, University of Louisville School of Medicine, Louisville, 
Kentucky, USA 


Tumour necrosis factor a (TNF) has several immunoregulatory 
properties, and has recently been shown to be effective pretreatment but 
not therapy in a limited number of microbial infections. This study 
assessed the efficacy of TNF as prophylaxis and therapy in a murine 
model of surgically simulated wound infection. Bacterial challenge 
consisted of a Klebstella pneumomae-laden suture inserted into the 
mouse thigh, combining the elements of pathogenic bacteria, tissue 
injury and a foreign body. Groups of CBA/J mice received either TNF 
or control injections subcutaneously TNF was administered daily at a 
dose of 7500 units. Mice pretreated for 5 days before suture challenge 
survived significantly longer than controls Systemic bacterial recovery 
was significantly reduced in the TNF pretreated group on days 1, 2 and 3 
after suture challenge, and local bacterial recovery was significantly 
(P <0 05) reduced on day 3 after suture challenge When therapy was 
commenced 1 h after suture challenge and continued for 7 days, 12 of 20 
muce survived, significantly greater than 4 of 20 surviving controls. 
These data confirm that TNF 1s effective in pretreatment of Klebsiella 
pneumoniae infection 1n mice. Furthermore, this is one of the first reports 
of therapeutic efficacy commencing after bacterial challenge of TNF in 
treatment of a bacterial infection. 
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Perforation of the inflamed appendix during clinical 
observation: a prediction 
J.R. Clarke and F.T. deDombal, Medical College of 


Pennsylvania, Philadelphia, USA, and Unwersity of Leeds, 
Leeds, UK 


It is not possible to measure directly the rate at which the inflamed 
human appendix perforates during clinical observation A method of 
estimating the probability of perforation for any observation period 1s 
proposed It ts based on the hypothesis, never validated, that the 
probability of perforation 1s a logistic regression function of the duration 
of pain and the age of the patient! If true, the probability of perforation 
during an observation period is then a function of the patient's age, the 
duration of pain on presentation, and the length of observation?. To test 
these hypotheses, predicted perforation rates were compared with actual 
perforations for 690 patients with durations of pain from 3 h to 8 days 
and ages from 2 to 83 years in five hospitals on four continents. The 
method predicted 206 perforations, which were consistent with the 200 
perforations observed, as tested by the y? test of goodness of fit (Table 1) 
Predicted perforations were consistent with those observed for cohorts 
with durations of pain of « 24 h, 24 h and 48 h by the same goodness-of- 
fit test 


Table 1 Predictions of perforated appendices 


Interval 0 10 20 30 40 50 60 70 80 90 100% 





Predicted 11 13 23 31 21 15 15 19 17 41 patients 
Observed 12 19 22 29 20 17 13 18 13 37 patients 


n 219 96 96 90 49 28 24 25 20 43 patients 





35-509, d f =9, P(Ho) 080 
The proposed method for calculating the probability of perforation 


for any observation period appears justified and should produce 
clinically informative predictions (Table 2) 


Table 2 Perforation rates during an 8-h interval 





Age 





Duration of pan 5 years 10 years 20 years 40 years 60 years 





{2h 25 7 4 10 37 
24h 23 9 5 11 30 
36 h 19 9 5 lI 22 





Values are percentages 


1 Koepsell TD, Inui TS, Farewell VT Factors affecting perforation 
1n acute appendicitis Surg Gynaecol Obstet 1981, 153 508-10 

2 Clarke JR A concise model for the management of possible 
appendicitis Med Decis Making 1984, 4: 331-8. 


Effect of endotoxin on antigen presentation after caecal 
ligation and puncture 


C. Baker, A. Yamada, C. Caragnano and T. Kupper, Yale 
Unwersity School of Medicine, New Haven, Connecticut, USA 


The effect of endotoxin (LPS) on macrophage (¢) antigen presentation 
(AP) following sepsis ıs unclear After caecal ligation and puncture 
(CLP), a statistically higher mortality has been noted in LPS-sensitive 
C4H/Hen mice (HEN) compared with C4H/HejJ mice (HEJ) that are 
LPS-resistant!. The current study was designed to examine the effect of 
LPS on $ AP to T cells after CLP in HEN and HEJ 

HEJ and HEN mice (n 220 per group) underwent CLP with a 25 
gauge needle, and were killed by cervical dislocation on days 1, 7 and 14 
Splenic ó were obtained for culture from experimental animals and 
syngeneic controls. These @ were co-cultured with T helper cell clone, 
D10 G4.1,1n the presence of its specific antigen (conalbumin); ó AP was 
measured by D10 G4 1 proliferation2 

Mortality from CLP by day 14 was 45 percent for HEN and 
0 per cent for HEJ (P «0 05, y?) Data for $ AP of HEN and HEJ after 
CLP were expressed as a percentage of control ¢ AP, and statistical 
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differences were analysed using the Mann-Whutney U test. On day 1 
after CLP, @ AP was normal for both HEN (89 per cent) and HEJ 
(102 per cent) On day 7, however, $ AP was significantly decreased for 
HEN (60 percent, P«005) and significantly decreased for HEJ 
(141 per cent, P <0 05). On day 14 after CLP, ó AP returned to normal 
for both strains. Interleukin 1 (IL-1) levels of HEN mice were elevated 
after CLP—highest on day 7 (260 per cent) and lowest on day 14 
(110 per cent). 

HEN mice had increased mortality after CLP (versus HEJ), 
associated with a significant depression of $ó AP on day 7 after CLP 
This defect in ó AP in these LPS-sensitive mice did not appear to be due 
to inadequate $ production of IL-1 by HEN The LPS-resistant HEJ 
mice all survived after CLP, and had normal or enhanced @ AP Since 
HEN and HEJ differ only in their responsiveness to LPS, these data 
suggest that endotoxin has an important effect on $—T cell interactions 
1n antigen presentation 


1l. Baker CC, Kupper TS Clanfication of the role of endotoxin in 
intra-abdominal and systemic sepsis Surg Forum 1985, 36: 68-70 

2 Kaye J, Gillis S, Mizel SB et al Growth of a cloned helper T cell 
line induced by a monoclonal antibody specific for the antigen 
receptor. J Immunol 1984; 133 1339 


Is gluconeogenesis following endotoxaemia mediated by stress 
hormones? 


H.R Michie, A. Revhaug and D.W. Wilmore, Brigham and 
Women’s Hospital and Harvard Medical School, Boston, 
Massachussetts, USA 


Accelerated gluconeogenesis and hyperglycaemia are characteristic 
metabolic changes following cntical illness To test the hypothesis that 
these alterations are caused by elevated concentrations of stress 
hormones, we determined the rate of glucose production in healthy 
volunteers (n=6) receiving bolus intravenous E. coh endotoxin 
(4ngkg~') or saline in paired studies Further subjects (n=6) were 
pretreated with the cyclo-oxygenase inhibitor ibuprofen (1600 mg 
orally) before endotoxin or saline Subjects received a bolus injection 
(2-4 mg kg !) followed by a continuous infusion (0 03 mg kg" ! min `!) 
of the tracer isotope 6-6,D;-glucose, and glucose production rate (Ra 
glucose) was determined 4h after endotoxin/saline injection using the 
Steele equation. Serial measurements were made of circulating 
concentrations of glucose and pituitary and stress hormones. A portion 
of the data 1s shown, given as mean +s.e m 





Ra glucose Glucose Peak Peak Peak 
(mg kg `! (4 h) cortisol epinephrine glucagon 
min!) (mgdl ') (ag dl-!') (pg ml ')  (pgml"!) 
Saline 20+0-0* 8542 1242 6041 113422 
Endotoun 26+01 95+4* 32+2* 150+34* 213+57 
Saline/ 
ibuprofen 28401 8342 10+1 47+10 172+ 13 
Endotoxin/ 
ibuprofen 38-04 TI+7 171 78-14 187122 





* Different to the other three groups, P «005 by ANOVA (Dunnett t 
test) 


Plasma insulin concentrations were similar in all groups Ra glucose 
was increased by 30 per cent after endotoxin administration but 
was also increased by ibuprofen alone. Despite attenuation of stress 
hormones in the endotoxin/ibuprofen group increased gluconeo- 
genesis still occurred. These data suggest that endotoxin, associated 
cytokines or other factors also mediate accelerated glucose production 
1n sepsis and injury 


Fine needle aspiration biopsy (FNAB) provides early rejection 
diagnosis in canine pancreatic transplantation 

R.D Allen, H Ekberg, M. Greenberg, J M. Grierson, S.A. 
Deane and J M. Little, Westmead Hospital, Westmead, 
Australia 


As an independent marker of rejection in pancreatic transplantation 
with bladder exocrine drainage, failing urinary amylase (UA) precedes 
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hyperglycaemia, but often occurs too late to permit reversal. In this 
longitudinal study, FNAB was correlated with UA and graft histology. 
Sixteen dogs received total pancreatic allografts, ten without 
immunosuppression and six with triple therapy. FNAB and core 
biopsies were performed thrice weekly or at any point due to disease or 
reJection (UA «5000units/l. Aspirate material was evaluated as 
increments of inflammatory cells corrected for blood counts. Total 
corrected increment (TCI) increased significantly from 1:0+04 
(mean +s.e m.) to 3-0:- 1-2 between 6 and 4 days before functional 
rejection, owing to infiltration of blast cells and macrophages (P « 0 05) 
TCI of healthy mmmunosuppressed grafts was below 1:6 up to 30 days 
after transplantation but was greater than 5 with pancreatitis or 
rejection, Histological diagnosis of minimal change had significantly 
lower TCI than acute rejection (P « 0 003) and pancreatitis (P « 0 001). 
Rejection and pancreatitis were distinguished by significant differences 
of monocyte and macrophage increments. Low UA levels were a marker 
of end-stage rejection only In contrast, FNAB assessment provided an 
early and potentially treatable diagnosis of acute rejection 


Reticulóendothelial system (RES) function in surgical patients: 
the role of opsonins 

M.C. Aldridge, S. Cheslyn-Curtis, J.EJ. Bighn, J. Dye, B. 
Pratt*, S.J.D. Chadwick, H.A F. Dudley, St. Mary's Hospital, 
London W2, UK 


Opsonic depletion may occur in patients following surgery! and it has 
been suggested that this results in depression of RES function? There 
have, however, been no clinical studies which have attempted to 
correlate opsonin levels with RES function measured independently. We 
have previously reported the use of the clearance kinetics of technetium 
tin colloid (TTC) in the detection of RES depression following surgery 
and during sepsis in the rabbit? and suggested that it may be suitable for 
use in man. 

Kupffer cell extraction of TTC was measured in pre-operative 
(Group A, n= 20) and postoperative patients (11 uncomplicated (Group 
B), and 1n 9 critically ill patients with abdominal sepsis (Group C)) The 
opsonic proteins C3, IgG and fibronectin were measured in patients pre- 
operatively and sequentially throughout the postoperative period 
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Pre-operative Postoperative — Critically ul 
(n2 20) (n=11) (n=9) 
4 TTC (min) 147+008 2:22+0 21* 24640 18** 
Liver spleen ratio 2:77+0:40 196+0 33t — 
(TTC uptake) 
Days 1-3 Days 4-6 Days 7-8 
C, (percentage 128+6 94+4** 11444 12147 7243* 
of control) 
IgG (mg/ml) 106+15 72T107t 7:2407t 80406 8008 
Fibronectin 100r5 684+4** 8845 111417 50+8** 
(percentage 
of control) 


Values are mean+s.e.m. *P«001, **P<0001; tP<005, Mann- 
Whitney U test 


There was a significant negative correlation between the level of 
plasma fibronectin and postoperative RE function (ITC clearance) in 
both uncomplicated and critically ill patients (r,=—07, P<0001 
Spearman’s rank correlation coefficient) but no correlation between RE 
function and levels of either C, or IgG These results suggest that 
reduction in levels of fibronectin may be an important factor in RES 
depression in patients following uncomplicated major surgery and 
during sepsis and support the concept of immunomodulation by 
fibronectin replacement. 


1l. Gauperaa T, Giercksky K-E, Pevhaug A, Rekvig OP. Fibronectin, 
complement and immunoglobulins in serum after surgery. Br J 
Surg 1985; 72: 59-62. 

2 Saba TM, Blumenstock FA, Shah D et al Reversal of fibronectin 
and opsonic deficiency in patients. A controlled study Ann Surg 
1984, 199: 87-96. 

3. Aldridge MC, Chadwick SJD, Bighn JEJ, Dudley HAF. 
Reticuloendothelial failure during severe sepsis—an intrinsic 
Kupffer cell defect? Br J Surg 1986; 73: 498 
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The 69th meeting of the Surgical Research Society will take place at the University of Kent, 
Canterbury, Kent, UK, on 5 and 6 January 1989. For information contact Hilary Thompson, 


The London Hospital, London E1 1BB, UK 
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Does breast cyst type predict for breast 
cancer risk? A question still to answer 


Sir 

I was disappointed to read the recent paper of Messrs Ebbs and Bates 
(Br J Surg 1988, 75: 702-4) as their data failed to justify eather of the 
claums made in the title 

Despite the 4-year period they have taken to recruit their patients 
they present a median follow-up time of 5 months implying a substantial 
proportion of their patients had been followed up for nearer the 
minimum 3 months 

Their statistical analysis 1s flawed as they take no account of time to 
recurrence of their cysts. The analysts should have been carried out 
using the Kaplan-Meier log rank test, or else a fixed time at which 
patients were designated as recurrent or non-recurrent cyst formers 
should have been used to compare the groups For example, if all 14 
women with flattened cysts recurred after more than 2 years follow-up 
whilst all 16 women with apocrine cysts recurred at 6 months, their data 
would tend to confirm those of Dixon! which they seck to disprove. 

Most studies of electrolyte analysis’? have found that 75 per cent of 
women produced apocrine cysts, yet Ebbs and Bates claim only 
50 per cent of their women were apocrine cyst formers and do not 
comment on this surprising finding. Doglott:? and the Edinburgh 
Group! have independently found a 70 per cent concurrence of 
electrolyte type amongst multiple synchronous breast cysts and Ebbs 
and Bates' data of 62 per cent concurrence may have substantiated the 
other papers if the remaining 14 percent of cysts had undergone 
electrolyte analysis 

In my experience of 122 women in two centres who have had breast 
cysts aspirated and are followed up for 6 months or longer, 2 out of 38 
women with flattened cysts and 29 out of 83 women with apocrine cysts 
have developed further cysts within 6 months of their initial cyst 
aspiration (P «0 002, y? test with Yates’ correction) Sequential cysts 
have remained a stable type in 90 per cent of cases. 

Finally, by definition. Haagensen's original? and all subsequent 
studies of the risk of breast cancer development after cyst aspiration 
have excluded any cyst aspirated within a year of cancer being 
diagnosed and all cysts aspirated after breast cancer development. This 
would exclude all the patients presented 1n Ebbs and Bates' paper 

Thus this paper does not prove breast cancer risk 1s not related to 
cyst type and has such inadequate follow-up data that few conclusions 
can be made regarding the natural history of cystic disease. 

N. J. Bundred 
East Glamorgan Hospital 
Pontypridd 
UK 


1 Dixon JM, Scott WN, Miller WR. Natural history of cyst disease: 
importance of cyst type Br J Surg 1985, 72: 190-2. 

2. Doglotti L, Orlandi F, Torta M et al Cations and 
dehydroepiandrosterone-sulphate in cyst fluid of pre and post 
menopausal patients with gross cystic disease of the breast. 
Evidence for the existence of subpopulations of cysts. Eur J Cancer 
Clin Oncol 1986, 22: 1301—7. . 

3 Haagensen CD Diseases of the breast. 3rd ed. Philadelphia W.B. 
Saunders, 1986: 250-66. 


Letter 2 


Sir 

Whilst the title of the recent paper by Ebbs and Bates (Breast cyst type 
does not predict the natural history of cyst disease or breast cancer risk 
Br J Surg 1988; 75 702-4) accurately reflects the statement in their 
summary that 'cyst type was not predictive of further cyst development, 
neither was a particular cyst type associated with the development of, or 
a history of, breast cancer' their data can hardly support the 
conclusions, for the following reasons. 

1. The median length of follow-up for cyst recurrence of 5 months is 
insufficient to make definitive statements on the natural history of cystic 
disease which may stretch over a decade of years. 

2. The thesis that apocrine hyperplasia associated with cysts 1s a risk 
factor for breast cancer 1s largely based on subsequent development of 
cancer!. Only two cases from the Ebbs and Bates paper fall into this 
category, diagnosed 9 and 10 months after cyst aspiration Even 
allowing for the small numbers, the length of follow up 1s totally 
inadequate”. Grven the age distribution of cysts and cancer, to resolve 
this issue tt will take 10-20 years of follow-up of patients with breast 
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cysts In this respect a conference is being organized in the USA later this 
year to address this specific question and I know that groups in the USA, 
Italy, Wales and ourselves have data on larger numbers of patients with 
longer follow-up, but even so we consider the results too premature to 
justify publication. 
3 Data on a previous history of breast cancer 1s again based on two 
cases 
4. The remaining cases are women in whom cysts were aspirated from 
the area of a co-existing carcinoma Caution needs to be exerted m 
extrapolating these results. It is our experience that many such fluids 
probably do not represent true cysts but rather some form of tumour 
exudate For example these fluids usually do not have the classical 
pattern of proteins? associated with breast cyst fluids 

The authors misinterpret papers from Dogliott^ and ourselves? 
which indicate the tendency for multiple cysts to be of the same type— 
not an absolute consistency. Indeed a similar trend 1s obvious in the data 
of Ebbs and Bates 

W. R. Miller 

Unwersity Department of Clinical Surgery 
The Royal Infirmary 
Edinburgh EH3 9YW 
UK 


1 Haagensen CD. Cumulative predisposition to carcinoma of the 
breast In. Haagensen CD, Bodiam C, Haagensen DE, eds. Breast 
Carcinoma Risk and Detection London. Saunders, 1981. 366-8. 

2. Haagensen CD. Gross cystic disease of the breast. In Haagensen 
CD, Bodiam C, Haagensen DE, eds. Breast Carcinoma: Risk and 
Detection London. Saunders, 1981. 72-5 

3.  Haagensen DE et al Breast gross cystic disease fluid analysis I 
Isolation and radioummunoassay for a major component protein 
J Natl Cancer Inst 1979, 62: 239 

4. Doglotti L, Orlandi F, Torta M et al. Cations and 
dehydroepiandrosterone-sulfate in cyst fluid of pre- and 
menopausal patients with gross cystic disease of the breast 
Evidence for the existence of subpopulation of cysts Eur J Cancer 
Clin Oncol 1986; 22: 1301-7. 

5 Dmon JM, Scott WN, Miller WR Natural history of cyst disease 
importance of cyst type. Br J Surg 1985; 72 190-2. 


Authors' reply 
Sir 
We welcome the opportunity to reply to the comments made by Miller 
on the hypothesis that a low sodium to potassium ratio 1n (apocrine) 
breast cysts predicts the development of multiple cysts and breast 
cancer 

We reported a pragmatic attempt to determine the value of the 
measurement of breast cyst electrolyte concentration In our study the 
frequency and need for follow-up was based on clinical judgement. It 
seems inappropriate to follow these patients for decades when a median 
follow-up of 5 months indicates that the proposed predictor failed to 
remain constant for an individual To redemonstrate the variability of 
cyst cation ratios in cysts from individual patients, we have plotted the 
cation ratio from the first cyst aspirated from a patient against the ratio 
of the first recurrent cyst for the 25 patients for whom data are available 
(Figure 1) Stability of cyst cation ratio would be indicated by a 
correlation coefficient of 1 0. The correlation coefficient from our data 1s 
actually 0 008: there is no correlation 

We reported data on 101 consecutive new patients with breast cysts 
including eight women with a history of, or the subsequent development 
of, breast cancer Accepting Dupont and Page's findings! that overall 
breast cysts do not carry an increased risk of breast cancer we would 
expect one 1n, say, 14 women to develop cancer in this cohort, 1€. 
approximately 7 Since the first analysis of our data another woman has 
subsequently developed Stage I breast cancer approximately 2 years 
after two cysts were aspirated from the same breast. One cyst was 
apocrine 1n type (sodium.potassium ratio — 0 25), the other cyst was 
flattened (sodium: potassium ratio = 14 24). Obviously cyst type was not 
a predictor for this individual. We did not report this case in our paper 
because it occurred after the analysis of our data and would have 
constituted selection bias. We have therefore observed 9 tumours in 101 
women and perhaps learnt more about the non-association of cyst type 
and breast cancer than we might have hoped from this cohort. We 
would argue therefore that presentation of our results 1s not premature 
We feel in fact that it is important that we publish our negative results in 
view of the multiplicity of posrtive results published on this subject from 
Miller et al. before the hypothesis becomes established as dogma. 
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Figure 1 ———, Theoretical regression line (r = + 1-0), ——, calculated 
regression line (r =0 008) 


Weare intrigued by the concept of localized oedematous collections 
clinically mimicking cysts related to breast tumours 

We agree that there is a tendency in patients who have multiple cysts 
for the cysts to be mainly apocrine This 1s only a tendency and, as Miller 
agrees, is not absolute. The trend appears stronger in the Scottish data 
and may in fact only be a sampling bias if our hypothesis that cysts all 
develop as apocrine and then mature to flattened 1s true. Previous 
studies, including those from his unit, have not indicated their frequency 
of follow-up: we suspect patients were seen at short intervals. In this 
setting a high proportion of immature apocrine cysts would have been 
detected With time some of these cysts may not have been detected 
clinically as they dispersed or would change type as they matured to 
become flattened cysts Follow-up protocols may introduce selection 
bias and might explain the large difference in magnitude seen between 
the two centres. 

The study of the evaluation of risk factors for the subsequent 
development of breast cancer 1s largely one of failures of proposed 
predictors. Whatever his prejudices, Mr Miller must accept that our 
results show that breast cyst type 1s not constant for an individual, it 
does not predict whether further cysts will develop or what type they will 
be. Its inconsistency means that it does not, and cannot, predict the risk 
of a subsequent breast cancer, 

S. R. Ebbs 
T. Bates 
The Breast Clinic 
William Harvey Hospital 
Ashford 
UK 


1 Dupont WD, Page DL Risk factors for breast cancer in women 
with proliferattve breast disease. N Engl J Med 1985; 312: 146—51. 


Doppler ultrasonography in the diagnosis 
of acute scrotal pain 


Sir 
I wish to add a note of caution on the use of Doppler ultrasonography in 
diagnosing testicular torsion (Br J Surg 1988, 75: 238-9). I have been 
using the Doppler ultrasound in the manner recommended by 
Bickerstaff and his colleagues and have had two false negatives with this 
technique. These were both in 15-year-olds with intravaginal torsion 
where on pointing the Doppler to the lower pole of the testis, there 
appeared to be no reduction in flow compared with the other side Both 
torsions involved the cord close to the testis and in one patient the blood 
supply to the distal half only was mpaired These patients support their 
view that a careful clinical assessment 1s necessary for safe interpretation 
of Doppler results. 

J. M. Dixon 
The Royal Infirmary 
Edinburgh EH3 9YW 
UK 


Br. J. Surg., Vol. 75, No. 12, December 1988 





Correspondence 


Colonic haemorrhage 


Sir 
We have read with interest the view of Berry et al. (Br J Surg 1988, 75: 
637-9) on the management of colonic haemorrhage. 

We wholeheartedly support their concept that a thorough search be 
made to identify the source of bleeding and decry blind colonic resection. 

The need to exclude upper gastrointestinal bleeding 1s important, 
though surely they cannot seriously advise that nasogastric aspiration 
be used as a method of exclusion. Brisk duodenal bleedmg can present 
with fresh blood per rectum and gastroduodenoscopy should be 
mandatory before any other more invasive procedure. 

In our view it 1s 1ll advised to rule out preoperative arteriography 
which may be helpful and 1s readily available at most district general 
hospitals. Selective arteriography has the advantage of looking at the 
coeliac axis, superior and inferior mesenteric vessels. If a bleeding point 
1s confirmed the catheter may be left in situ to help in the identification of 
the bleeding point This is particularly useful in bleeding from the small 
bowel. 

If arteriography is not helpful we would agree with the approach of 
laparotomy, antegrade washout and colonoscopy. À technical point is 
that colonic mobilization be avoided before colonoscopy or the 
appearances of angiodysplasia may be masked by mural bruising. 
Should colonoscopy be unhelpful, endoscopy of the small bowel should 
be performed 


N. D. Karanjia 
D. Schache 
M. Rees 
Basingstoke District Hospital 
Basingstoke 
Hampshire RG24 9N A 
UK 


Authors' reply 

Sir 

In reply to the letter from Messrs N Karanjia, D Schache and M Rees, 
we accept that the most reliable way of excluding gastroduodenal 
bleeding is by oesophagogastroduodenoscopy. However, if the 
nasogastric aspirate contains obvious bile with no trace of blood in a 
patient with brisk gastrointestinal bleeding, we feel that it is unlikely 
that bleeding will be from that area. 

With regard to their comments on pre-operative angiography, we 
have shown that this investigation in patients with major colonic 
haemorrhage is both hazardous and unhelpful’. Patients with 
continuing major bleeding require emergency surgery and on-table 
colonoscopy with antegrade irrigation to identify the source of bleeding 
This technique 15 simple, requires no specialized expertise and is within 
the capabilities of any general surgeon. An experienced colonoscopist 1s 
not essential as the instrument can be easily guided round the colon by 
the assistant. 

Even if a radiologist with the necessary experience of emergency 
selective mesenteric angiography 1s ‘readily’ available (as the 
correspondents clam) the technique confers no advantages and delays 
potentially life saving surgery. We feel that time should not be wasted on 


pre-operative angiography in these patients 
A. R. Berry 


M. G. W. Kettlewell 
John Radcliffe Hospital 
Oxford OX3 9DU 
UK 


1. Cussons PD, Fletcher EWL, Berry AR. A comparison of value of 
mesenteric angiography and on-table colonoscopy in massive 
acute large bowel haemorrhage. Gut 1988, 29. A727. 


Use of drains after cholecystectomy 
Sir 
We were interested to read the article by Irwin et al (Br J Surg 1988, 75: 
476) indicating that drains may be unnecessary after cholecystectomy. 
In February 1987 we decided to abandon the routine use of drains after 
cholecystectomy having previously always inserted a number 10 Fr 
Exudrain (Astra Meditec): this drain had usually resulted in the 
collection of about 50 ml of fluid. We have studied the effect of this policy 
change by comparing the results in the 54 patients operated on before 
and the 87 patients after the change. 

A standard cholecystectomy technique was being used throughout. 
In the first group, drainage was not used in two patients and in the 
second group it was deemed prudent to insert drains on two occasions. 
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These four patients were included in the analysis. The 54 patients in the 
‘drain’ group had a median age of 56-5 years (range 19—76) and the 87 in 
the “no drain' group had a median age of 52 years (range 16-84) This 
difference was significant (U 21746, P=0 04) All elective, urgent and 
emergency operations were included 

One patient died as a consequence of pre-existing disease. 

The postoperative hospital stay actually fell from a median of 5 days 
(range 3-12) to 4 days (range 2-45) (U 21601, P—002) 

When drainage was used there were complications in six cases 
(jaundice due to Omnopon? (Roche Products Ltd., UK) infusion (1), 
cellulitis (1), bile leak after common bile duct puncture cholangiogram 
(1), urinary infection (2) and chest infection (1)). 

In the cholecystectomies without drainage, there were 5 
complications (unexplained hypotenstve episode (1), wound bruising 
associated with heparin use (1), urinary retention (2) and pyrexia of 
unknown origin (1)). In particular we have not seen any subhepatic or 
subphrenic collections although routine scanning has not been used 

Our results clearly show that routine drainage after cholecystectomy 
1$ unnecessary and may possibly contribute to a longer hospital stay 


J. Beynon 
A. P. Corfield 
M. H. Thompson 
Southmead Hospital 
Bristol BS10 5MB 
UK 


Operative treatment of median cervical 
cysts 


Sir 
We read with interest the paper by Tetteroo et al (Br J Surg 1988; 75: 
382-3) which re-emphasizes the importance of removing the central 
portion of the hyoid bone in the surgical management of thyroglossal 
duct remnants 
Our own experience of 35 patients operated on for thus pathology 
during the period 1983—87 ts very similar. There were 18 women and 17 
men with an age range of 1—71 years. All these patients had a history ofa 
lump at or close to the midline of the neck, but the duration of symptoms 
ranged from only a few days to 20 years We had eight cases of recurrent 
disease (23 per cent) Six of these patients had neither excision of the 
body of the hyoid bone nor tongue base dissection at the primary 
operation and, although in the other two the hyoid had been removed, 
no dissection of the thyroglossal tract to the foramen caecum had been 
attempted 
In his classical paper in 1920, Sistrunk suggested that surgical 
treatment of thyroglossal duct remnants should include excision of the 
body of the hyoid bone and the soft tissues extending to the foramen 
caecum! This method was based on sound embryological principle as 
the thyroglossal tract passes through the centre of the second branchial 
arch which elaborates the hyoid bone. Seventy years later recurrent 
disease 1s still encountered when this simple principle 1s ignored by 
leaving the hyoid bone in situ 
M. L. Nicholson 
J. F. Sharp 
J. P. Diver 
The Leicester Royal Infirmary 
Leicester LE2 7LX 
UK 


I Sistrunk WE. The surgical treatment of cysts of the thyroglossal 
tract. Ann Surg 1920, 71: 121-4 


Treatment of gastric varices 


Sir 
The paper by Sarin and his colleagues (Br J Surg 1988 75, 747—50) 
advocates prophylactic injection of gastric varices. Their own results fail 
to justify such a policy 

Of their 309 patients undergoing sclerotherapy for varices, only 48 
had gastric varices In eight, gastric varices were considered to be the 
source of bleeding but in only five was bleeding observed and for at least 
two of these the cause was iatrogenic ulceration from previous 
injections. Thus, there was proven spontaneous gastric variceal bleeding 
in about 1 per cent of their patients 
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They then took 32 patients who had never bled from gastric varices 
and entered them on a programme of injection sclerotherapy. Only 12 
achieved obliteration and 11 died in the attempt. Eight of these deaths 
were due to uncontrolled bleeding from gastric varices which had never 
previously bled This gives a mortality of 34 per cent for prophylactic 
1mjections compared to only 25 per cent in their eight patients who were 
actively bleeding from gastric varices. 

Gastric varices, unlike oesophageal varices, are protected by the 
muscularis mucosa and to damage this layer and the overlying mucosa 
by injection sclerotherapy 1s foolhardy Since gastric varices rarely bleed 
spontaneously, I counsel a policy of masterly inactivity for non-bleeding 
gastric varices ` 

G. W. Johnston 
Royal Victoria Hospital 
Belfast BT12 6BA 
UK 


Wound healing properties of honey 


Sir 

How delighted I am to read the paper by Mr S. E. E. Efem (Br J Surg 
1988, 75: 679-81) concerning the wound healing properties of honey I 
can only concur with his findings and I have been using this material 
myself for a number of years to clean up infected wounds, particularly 
around the face following trauma Its use does seem to provoke hilarity 
amongst one's colleagues until they have tried it. Apart from its efficacy I 
find ıt ıs particularly useful in that it 1s so easily removed by simple 
bathing, being of course water soluble, compared with many other 
preparations which are ın a greasy base. 

As regards its method of action, I agree with Mr Efem that 
hypertonicity ıs likely to be the answer and it has certainly served the 
fruit preserving industry well for many years! In this part of the country 
where honey seems to be a luxury, I can assure you that golden syrup 
seems to work just as well. 

A. E. Green 
Burnley General Hospital 
Burnley 
Lancashire BB10 2PQ 
UK 


Sigmoidoscopy in the Indian bowel 


Sir, 
We read with interest the article by Mann et al (Br J Surg 1988, 75: 
425-7) on factors which determine a successful sigmoidoscopy. We were 
surprised by the high frequency of unsatisfactory procedures that they 
encountered m patients not previously prepared. That this is not 
a universal experience can be appreciated from our data 

We analysed retrospectively the records of the last 124 patients (84 
males, 40 females, aged 10-77 years, mean 38 years) on whom we 
undertook the procedure on an outpatient basis. The procedure is 
usually performed between 09.00 hours and 11.00 hours, which 1s 
roughly about 2-4h after the average Indian relieves himself No 
preparatory diet or medication 1s advised. We use the knee-elbow 
position routinely since previous experience showed us that tt was more 
convenient to the operator and so to the patient. 

The bowel preparation was reported as fair (17 cases) or good (89) on 
a poor-fair-good scale 1n 85-5 per cent of cases. The ’scope could be 
passed to a distance of more than 20cm in 84-5 per cent (we excluded 
from analysis those in whom the procedure was abandoned earlier for 
reasons other than bowel preparation). We agree with the contention 
that it makes no difference who performs the procedure as long as a few 
months’ background training 1s available 

Obviously, it matters not who does it, but on whom. The Indian 
bowel comes prepared for the occasion 


P. Abraham 
S. J. Bhatia 
D. H. Pipalia 
Department of Gastroenterology 
King Edward Memorial Hospital 
Bombay 
India 
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The Medical Management of Breast Cancer 


C J. Williams and R B. Buchanan 246x189mm Pp 340 1987 
Tunbridge Wells Castle House Publications £45 00. 


The whole spectrum of the management of breast cancer from epidemi- 
ology to screening to diagnosis and treatment 1s covered by this text. 
It is in large parts excellent. 

The authors state that multi-author texts have the disadvantage of 
giving neither a balanced nor a unified view The advantage of a 
multi-author text, however, is that each section 1s written by an expert 
in that field and who 1s more likely to have a full knowledge of all the 
relevant literature. Two authors cannot know about all aspects of the 
treatment of breast cancer and this is reflected in some parts of the text 
which fail to give the balanced and unified view that the authors wished 
to achieve. This is particularly apparent in the discussion of the 
relationship of benign breast disease and breast cancer. Major references 
have been omitted They leave the reader with the view that large 
numbers of women with benign disease are at increased risk of breast 
cancer This 1s now known not to be the case Other omissions are the 
absence of the Peto overview when dealing with adjuvant odphorec- 
tomy There are also a number of errors in the text and references. The 
errors include three in a single table. These problems can, however, be 
sorted in the next edition 

Apart from these problems, the authors have provided a compre- 
hensive and well referenced overview of the management of breast 
cancer and I think it 15 a useful addition to the literature. I found it 
very useful for preparing talks and it is a book that can be recommended 
to all associated with patients with breast cancer. 


J. M. Dix 
Senior Lecturer in Surgery = 


The Royal Infirmary 
Edinburgh, UK 


Cranio-Facial Deformities 


D J Dacid. 170 x 242 mm Pp. 138 Illustrated 1987. North Adelaide 
Australian Cranio-Maxillo-Facial Foundation. 20$A 


Writing a simple guide to an extremely complex subject presents, in 
many ways, a greater challenge than the preparation of a specialist text. 
The amm of this little book from the South Australian Cranio-Maxillo- 
Facial Foundation is to summarize the scope of craniofacial surgery for 
non-specialist, medical and paramedical personnel as well as patients 
and their families The presentation, by the University of Adelaide, is 
simple with many black-and-white photographs to illustrate each 
written page. In general these are of adequate quality. The book is 
divided into five sections. The first introduces the reader to the 
aetiology, genetic basis and progress of craniofacial deformrties Part 
two, which constitutes two-thirds of the book, contains seven chapters 
covering abnormal head shapes, major syndromes, facial asymmetry, 
clefts, mouth and Jaw problems, abnormal masses and injuries Each 1s 
brief and descriptive detailing the major features ofthe abnormality with 
its functional and psychological implications. The balance between 
providing an excess of confusing data and leaving the reader without a 
clear picture of a problem is fine, but in general the authors have 
achieved it. Details of genetic inheritance. patterns and risks are 
particularly helpful The intncacies of Tessier’s classification of facial 
clefting patterns could have been abbreviated and the section on 
gunshot injuries omutted altogether. Parts three and four, covering 
diagnosis and management, detail the make-up of a craniofacial team 
and the roles of its members, a description of some specialized 
investigations such as computerized tomography and a very brief insight 
into the surgical possibilities The importance of treating these 
conditions under the umbrella of a formally constituted unit is apparent. 
Space is given to possible complications of surgery and the operations 
are placed in a very realistic context. Finally the influence of growth on 
both deformity and its surgical correction is stressed. The need for long- 
term follow-up care and secondary surgical procedures 1s demonstrated 
If one were to level criticism 1t would be that the authors have tried to 
cover too much Perhaps a better result would have been achieved witha 
more generalized overview, concentrating on the major syndromes and 
omitting cleft lp and palate. The latter 1s covered only very briefly and 
without any indication of what may be expected following treatment 
The book would be useful in medical school and paediatric unit libraries 
but of limited value to a layman or parent. 


B. Jones 
Consultant Plastic Surgeon 


Hospital for Sick Children 
London, UK 
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Liver Transplantation. Second edition 


R. Calne. 157 x 232 mm. Pp. 539 Illustrated 1987 Philadelphia: W B. 
Saunders $69 50. 


The number of patients undergoing liver transplantation has grown 
rapidly during the last 4 years. The increasing success of the operation 
followed the improvement in survival reported by Starzl after the 
introduction. of cyclosporin and the favourable report of the NIH 
Consensus Development Conference in 1984 This book is based on the 
second largest series of liver transplants performed by the Cambridge- 
King's College Hospital teams and the data from more than 350 cases 
provide a valuable record of the evolution of treatment from the early 
'experimental' days of 1968 until 1985 when more than 60 per cent of 
patients survived more than 1 year after their transplant operations 

The first edition of this book contains an analysis of 120 operations 
performed over 14 years and it 15 a measure of the increased importance 
of the transplant programme that the second edition reports a similar 
number performed over 4 years Early deaths within 14 days of 
operation are now unusual and have fallen by more than 50 per cent 
Chronic rejection unresponsive to medication 1s now believed to be the 
major cause of late graft failure in long-term survivors. It was recognized 
In 11 per cent of 227 cases and a second transplant 1s probably required 
for the treatment of this problem. 

Other causes of graft failure included haemorrhage and thrombosis 
of the hepatic artery or portal vein. Hepatic artery thrombosis was a 
particular problem in the paediatric age group and it ıs of interest that 3 
out of 13 patients with Budd-Chiar syndrome suffered a repeat 
thrombosis of major veins The biliary tract continues to pose problems 
1n transplant surgery, these problems include bile leaks, early and late 
stricture formation and the formation of biliary concretions 

The most common outcome of transplantation for hepatic tumours 
was recurrence and, although this was the most common reason for 
operation in the first half of the series (45 per cent of cases), only three 
patients were alive at the time of publication 

The book comprises all aspects of the management of a patient 
undergoing liver transplantation and 46 contributors are responsible for 
topics which include experimental techniques, patient assessment, 
operative treatment, pathological data and the results of surgery Itisa 
full record of an important endeavour in British surgery and it ıs a pity 
that ıt is sometrmes spoiled by spelling errors and poorly reproduced 
photographs, some of which are unnecessary The discussions on liver 
resections for the provision of hepatic segments for paediatric patients 
and the costing of transplant procedures in the UK are only considered 
briefly and should be amplified in any future edition. 

This book contains a wealth of information and should be read by 
any surgeon interested in the development of liver surgery and 
transplantation techniques 


E. R. Howard ` 
Consultant Surgeon 


King's College Hospital 
London, UK 


Basic Microsurgical Techniques 
C Green. 210 x 295 mm. Pp 39 Illustrated Middlesex MRC Clinical 
Research Centre. £7 00 


This laboratory manual on Basic Microsurgical Techniques is warmly 
recommended to all surgeons potentially interested 1n this taxing field. 
The manualis beautifully laid out, concise and comprehensive and has a 
useful appendix detailing further reading and references on the subject. 
There 1s a useful section on using the operating microscope and on 
preliminary suturing exercises involving animal vessels, nerves and 
tubes. The descriptions are excellent and the manual promises to 
become a necessary adjunct to any anastomosis workshop involved in 
microsurgical techniques 

M. C. Pietroni 
Consultant Surgeon 


Whipps Cross Hospital 
London, UK 


Erratum 


"Acute pancreatitis! reviewed by M. Trede, Br J Surg 1988, 75: 
1151, right hand column, lines 38—40: for ‘Acute pancreatitis, G. 
Glazer, 180x238 mm. Pp.440. Illustrated. 1988. London: 
Bailliére Tindall. £35.00' read ‘Acute Pancreatitis, G. Glazer and 
J. H. C. Ranson. 160 x 240mm. Pp 456. Illustrated. 1988 
London. Bailliere Tindall. £35.00’. We apologize for this error. 





1279 


Notices and announcements 


5-6 January 1989 

69th Meeting of the Surgical Research 
Society 

Canterbury, U K 

Information Hilary Thompson, The London 
Hospital, London E1 1BB, UK 


21-22 January 1989 

Hong Kong Surgical Forum 

University of Hong Kong, Hong Kong 
Information. Forum Secretary, Department of 
Surgery, University of Hong Kong, Queen 
Mary Hospital, Hong Kong 


25-26 January 1989 
Thrombolysis: The Dawn of a New Era? 
U.K 


Information. Penny Robinson, IBC Technical 
Services Ltd, Bath House, 56 Holborn 
Viaduct, London ECIA2EX, UK 


12-18 February 1989 

Diabetic Control and Complications: An 
Interactive Workshop 

London, UK 

Information: Director, Courses Department, 
65 Davies Street, London W1Y 2AA 


19-22 February 1989 

3rd United Arab Emirates Cancer 
Conference 

Dubai, United Arab Emirates 

Information Conference Secretariat, 3rd 
U À E. Cancer Conference, Emirates Medical 
Association, P.O. Box 6600, Dubai, United 
Arab Emirates 


19-23 February 1989 

7th Congress of the Association of 
Surgeons of South East Asia 

Penang, Malaysia 

Information. Congress Secretanat, 7th Cong- 
ress Ssian Surgical Association, c/o Tawakal 
Specialist Centre, 198A-208A Jalan Pahang, 
53000 Kuala Lumpur, Malaysia 


19-24 February 1989 

Diagnostic Imaging Update 

Park City, Utah, USA 

Information Radiology Postgraduate Educ- 
ation, Room C324, University of California, 
San Francisco, California 94143-0628, USA 


25-26 February 1989 

Second Annual Congress on the North 
American Society of Phlebology 

New Orleans, USA 

Information. Pat Curl, Course Coordinator, 
North American Society of Phlebology, 3960 
Park Boulevard, Suite E, San Diego, 
California 92103, USA 
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4-11 March 1989 

7th Winter Congress: Diagnostic Imaging 
Courchevelle, France 

Information’ Ms Mary Ullman, Winter 
Congress, 21915 Roscoe Boulevard, Suite 222, 
Canoga Park, California 91304, USA 


5-7 March 1989 

Surgical Masterclass for Consultants and 
Senior Registrars in General Surgery 
Aviemore, U.K. 

Information Clerk to the College, The Royal 
College of Surgeons of Edinburgh, Nicolson 
Street, Edinburgh EH8 9DW, UK 


5-10 March 1989 

Magnetic Resonance Imaging Update 
1989: Winter Conference 

Snowbird, Utah, USA 

Information. Radiology Postgraduate Educ- 
ation, Room C324, University of California, 
San Francisco, California 94143-0628, USA 


12-15 March 1989 

Current Problems in Breast Cancer 
Vienna, Austria 

Information: Secretariat ICS, Elisabeth Ribar- 
Maurer, c/o Wiener Medizinische Akademie, 
Alser Strasse 4, A 1090 Vienna, Austria 


29-31 March 1989 

Annual Meeting of the Association of 
Surgeons of Great Britain and Ireland 
Edinburgh, UK 

Information’ The Honorary Secretary, Asso- 
ciation of Surgeons of Great Britain and 
Ireland, 35/43 Lincoln’s Inn Fields, London 
WC2A 3PN, UK 


6-9 April 1989 

4th ASEAN Otorhinolaryngological Head 
and Neck Congress 

Singapore 

Information Dr R. E Stanley, Organizing 
Secretary, c/o ENT Department, Singapore 
General Hospital, Singapore 0316 


12-14 April 1989 

Vith International Conference: Polymers 
in Medicine and Surgery 

Leeuwenhorst Congress Centre, The 
Netherlands 

Information: Joanna Evans-Thomas, Con- 
ference Officer, The Plastics and Rubber 
Institute, 11 Hobart Place, London 
SW1W OHL, UK 


21-23 June 1989 

71st Annual Meeting of The Endocrine 
Society 

Seattle, Washington, USA 

Information The Endocrine Society, 9650 
Rockville Pike, Bethesda, Maryland 20814, 
USA 





24-27 June 1989, 28-30 June 1989 
Second Mediterranean Surgical Congress 
Athens, and continued in Heraklion, Crete, 
Greece 

Information: Ms Peggy Alexopoulou, Public 
Relations Centre, 56 Hippocratous Street, 
106 80 Athens, Greece 


2-15 July 1989 

Neonatal and Paediatric Surgery 
Manchester, UK 

Information. Director, Courses Department, 
The British Council, 65 Davies Street, London 
WILY 2AA, UK 


15-16 July 1989 

Hong Kong Surgical Forum 

Hong Kong 

Information. Forum Secretary, Department of 
Surgery, University of Hong Kong, Queen 
Mary Hospital, Hong Kong 


27 August-1 September 1989 

2ud International Conference on Gastro- 
intestinal Cancer 

Jerusalem, Israel 

Information. International Congress and 
Convention Association, PO Box 50006, Tel 
Aviv 61500, Israel 


28-30 August 1989 

International Conference on Blood-borne 
Infections in the Workplace 

Stockholm, Sweden 

Information Ms Catharina Ostrom, Congrex 
AB, PO Box 5619, S-11486 Stockholm, 
Sweden 


6 September 1989 

2nd Meeting of the Working Group 
Paediatric Surgical Research; Kinder- 
chirurgische Forschung 

Graz, Austria 

Information Professor Dr H Sauer, 
Department of Paediatric Surgery, University 
of Graz, Heinrichstrasse 31, A-8010 Graz, 
Austria 


6—8 September 1989 

Fourth World Congress of the 
International Society for Diseases of the 
Oesophagus 

Chicago, Illinois, USA 

Information: 4th World Congress of the 
International Society of Diseases of the 
Oesophagus, 911 Busse Highway, Park Ridge, 
Illinois 60068, USA 


10-15 September 1989 

3rd International Symposium on 
Inflammatory Bowel Diseases 
Jerusalem, Israel 

Information International Congress and 
Convention Association, P.O Box 50006, 
Tel Aviv 61500, Israel 
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artificial metastases, 377 

Effect of intraperitoneal almne irrigation at 
different temperatures on adhesion formation, 
854 

Evaluation of peritoneal tube grafts m the 
inferior vena cava of the pig, 357 

Influence of proximal colostomy on the bealing 
of a left colon anastomosis an expenmental 
study in the rat, 325 

Platelet aggregation on peritoneal tube grafts 
and double velour grafts in the inferior vena 
cava of the pig, 81 


Femoral artery 


Inflow site: its effect on femoropopliteal and 
distal graft patency, 434 

Intra-operative inflow resistance measurement a 
predictor of steal syndromes following 
femorofemoral bypass grafting, 1064 


Fistula 


A new non-operative approach to fistula ın ano, 
1093 

An aetiology for fistula im ano, 904 

Diagnosis and management of graft-cnteric 
fistulae, 915 

New sump sunction appliance for drainage of 
enterocutancous fistulae (surgical workshop), 415 
Oral pancreatic enzymes accelerate closure of 
external pancreatic fistulac (short note), 924 
Percutaneous obliteration of a chronic duodenal 
fistula (case report), 572 

Simple method of closing a para-ileostomy 
fistual (surgical workshop), 543 

Treatment of pancreatic fistula with the 
somatostatm analogue SMS 201-995 (case 
report), 718 

Tubercular fistula m ano, 38 
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Fluid and electrolyte balance 


Hydroxyethyl starch an alternative to plasma 
for postoperative volume expansion after cardiac 
surgery, 675 


Foot 


Approach to mgrowing toenails the wedge 
resection/segmental phenolration combination 
treatment, 181 


Gallbladder 


ERCP findings and the role of endoscopic 
sphincterotomy in acute gallstone pancreatitis, 
954 

Preduodenal mechanrsms in initiating gallbladder 
emptying in man, 940 

Traumatic disruption of the gallbladder 
evaluated by computerized tomography and 
magnetic resonance imaging (case report), 386 


Gallbladder — inflammatory 


Non-invagive treatment for retained common bile 
duct stones 1n patients with T tube m stu: saline 
washout after intravenous ceruletide, 144 
Prediction of choledocholithiasis using a pocket 
microcomputer, 138 


Gallbladder — surgery 


Cholecystokinin (CCK) provocation test. long- 
term follow-up after cholecystectomy, 951 
Contact laser or conventional cholecystectomy a 
controlled trial, 223 

Current practice in biliary surgery, 1169 

Effect of drainage on subhepatic collections and 
respiratory function after elective 
cholecystectomy (short note), 476 

Gallbladder non-filiing: an indication for 
chokcystectomy after endoscopic 
sphincterotomy, 796 

Preoperative cholangiography needle puncture 
of the hepatic duct versus cannulation of the 
cystic duct (short note), 149 

Subcostal incision versus midline laparotomy in 
gallstone surgery a prospective and randomuzed 
trial, 473 

Urgent and early cholecystectomy for acute 
gallbladder disease, 141 


Gallstones 


Benign disease of the common bile duct, 803 
Biochemical prediction of gallstones in acute 
pancreatitis. a prospective study of three systems, 
213 

Chnical application of the cholecystokmin 
provocation test, 444 

Endoscopic removal of retamed stones after 
biliary surgery, 896 

ERCP findings and the role of endoscopic 
sphincterotomy m acute gallstone pancreatitis, 
954 

Extracorporeal hthotripsy for gallstones, 506 
Management of symptomatic gallstones in the 
elderly, 1163 

Role of duodenal bile crystal analysis m the 
investigation of ‘idiopathic’ pancreatitis, 450 


Gastro-oesophageal junction 

Total duodenal diversion in the treatment of 
complicated peptic oesophagitis, 1108 
Gastrointestinal disease 


Dietary fibre and gastromtestinal disease, 508 
Surgical aspects of a district hospital combined 
gastroenterology clinic, 1105 

Geriatric 

Management of symptomatic gallstones ın the 
elderly, 1163 

Prognosis of colorectal cancer in the elderly, 419 


Surgical care of patients over eighty: a 
predictable cnsis at hand, 371 


Graft 


Evaluation of peritoneal tube grafts in the 
inferior vena cava of the pig, 357 
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Femorodistal vein bypass graft stensoses, 737 
Inflow site its effect on femoropopliteal and 
distal graft patency, 434 

Intra-operative inflow resistance measurement a 
predictor of steal syndromes following 
femorofemoral bypass grafting, 1064 

Local antiseptic treatment of infected prosthetic 
vascular grafts in the grom (case report), 1036 
Platelet aggregation on peritoneal tube grafts 
and double velour grafts 1n the inferior vena 
cava of the pig, 81 

Protection of the mfected aortic stump 
submucosal mesenteric pedicle grafts (surgical 
workshop), 1200 


Haemorrhage 


Angiodysplasia of the colon endoscopic 
diagnosis and treatment, 256 

Comparison of absorbable matenals for surgical 
haemostasis, 969 

Duodenal erosion complicating an implanted 
hepatic arterial access device (case report), 556 
Intra-operative localization of bleeding small 
intestinal lesions, 249 

Intramural haematoma of the alimentary tract in 
children, 754 

Management of major colonic haemorrhage, 637 
Surgical management of bleeding gastric 
ulceration, 16 

Traumatic retroperitoneal venous haemorrhage, 
632 

True anuerysms of the pancreaticoduodenal 
artery a rare cause of retroperitoneal bleeding 
and delayed diagnosis (short note), 721 


Heart 


Hydroxyethyl starch. an alternative to plasma 
for postoperative volume expansion after cardiac 
surgery, 675 

Staphylococcus epidermis as a cause of 
postoperative wound infection after cardiac 
surgery assessment of pathogenicity by a 
wound-scoring method, 168 


Hernia 

An operation for incisional hernia (surgical 
workshop), 689 

Incisional hernia in re-opened abdominal 
incisions an overlooked risk factor, 374 
Isolated pyloric obstruction in association with 
large hiatus herniae (case report), 119 
Parastomal hernia in relation to site of the 
abdominal stoma, 339 

Pre-operative diagnosis of non-strangulated 
obturator hernia the contribution of 
herniography (case report), 785 

Recurrent ingumal hernia. a personal study, 263 


Hip 


Thrombosis prophylaxis with low molecular 
weight heparin in total hip replacement, 1053 


Historical 
Seventy-five years on, 1 


Hormone 


Effect of LHRH agonist, Zoladex, on ovanan 
histology, 595 

Preduodenal mechanisms in initiating gallbladder 
emptying in man, 940 

Treatment of pancreatic fistula with the 
somatostatin analogue SMS 201-995 (case 
report), 718 


Hydatid 


Rupture of abdominal hydatid cysts (short note), 
157 

Surgical treatment of hepatic hydatid disease, 
946 


Tleum 


Carcinoma of the ileostomy in a patient with 
familial adenomatous polyopsis (case report), 384 
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Ileal salvage frorn failed pouches (surgical 
workshop), 1227 


Imaging 

Cerebral angiography for cerebrovascular 
disease. the risks, 428 

Doppler ultrasonography in the diagnosis of 
scrotal pain, 238 

Duodenal diverticula and jeundice. percutaneous 
transhepatic cholangiography may be misleading 
(case report), 489 

Endoluminal ultrasound and computer 
tomography in the staging of rectal cancer, 1019 
Intravenous digital subtraction angiography and 
Duplex scanning m the detection of late human 
umbilical vein degeneration, 668 

Localization studies in patients with pnmary 
hyperparathyroidism, 97 

Management of major colonic haemorrhage, 637 
Non-invasive treatment for retamed common bile 
duct stones in patients with T tube m situ. saline 
washout after intravenous ceruletide, 144 
Permanent transrectal drainage of a diverticular- 
related abscess with a double-ended pigtail 
catheter (case report), 562 

Peroperative ultrasonography in the surgery of 
hepatic tumours, 197 

Plam abdominal radiographs and acute 
abdominal pain, 554 

Role of Doppler ultrasound flowmetry in the 
diagnosis of breast lumps, 851 

Traumatic disruption of the gallbladder 
evaluated by computerized tomography and 
magnetic resonance imaging (case report), 386 
Ultrasound scanning by the urologist in 
outpatient clinics (short note), 921 


Immune system 


Anergy m jaundiced patients, 147 

Augmentation of lymphokine-activated killer cell 
activity in patients with gastrointestinal cancer, 
591 


Blood transfusiua uc. “fectious complications 
followmg colorectal cancc^wirgery, 789 
Consequences of blood loss o, “rowth of 
artificia] metastases, 377 
Effect of surgery on neutrophil functi. N 
superoxide and leukotriene production, oo. 
Effects of low dose perioperative interferon on 
the surgically induced suppression of antitumour 
immune responses, 976 

Intestinal Kaposi's without AIDS (case report), 
493 

Non-operative management of retroperitoneal 
fibrosis, 573 

Red alert, 1049 

Renal transplantation the non-starters, 570 
Splenectomy and renal allograft survival m the 
rat, 18 

Treatment of Crohn's disease in relapse with 
cyclosporin A, 1185 

Triple therapy in cadaver renal transplantation, 4 






Incisi 
Comparison of polyglactm 910 and nylon in skin 
closure (short note), 586 

Inctsional bernia in re-opened abdominal 
incisions’ an overlooked risk factor, 374 
Subcostal incision versus midline laparotomy in 
gallstone surgery a prospective and randomized 
tnal, 473 


Incontinence 


Faecal incontinence associated with reduced 
pelvic sensation, 1086 

Increase in pudendal nerve terminal motor 
latency with defaccation straining, 1095 
Physiological changes after postanal repair and 
parameters predicting outcome, 1220 

Prospective study of conservative and operative 
treatment for faecal incontinence, 101 
Prospective study of the effects of postanal repair 
in neurogenic faccal mcontinence, 48 


Infection 

Diagnosis of Meleney’s synergistic gangrene, 26 
Effect of splenectomy on Gram-negative bacter 
clearance m the presence and absence of sepsis, 
177 

Effect of surgery on neutrophil functions, 
superoxide and leukotriene production, 682 
Enterostomy as an adjunct to treatment of intre 
abdomunal sepsis, 693 

Fulminant pseudomembranous colitis with left 
hemicolon and rectal sparing (case report), 341 
Management of severe intra-abdominal sepsis 
single agent antibiotic therapy with cefotetan 
versus combination therapy with ampicillin, 
gentamicin and metronidazile, 1134 

Preventing wound infection after 
appendicectomy. a review, 1023 

Protection of the infected aortic stump. 
submucosal mesenteric pedicle grafts (surgical 
workshop), 1200 

Risk to surgeons survey of accidental injuries 
during operations, 314 

Staphylococcus epidermis as a cause of 
postoperative wound infection after cardiac 
surgery assessment of pathogenicity by a 
wound-sconng method, 168 

Surgical glove perforation, 966 

Surgical glove perforations (short note), 317 
Surgical gloves as a mechanical barrier against 
human immunodeficiency viruses, 171 
Ten-year computerized audit of mfection after 
abdominal surgery, 857 


Inguinal 

Recurrent mguinal hernia: a personal study, 263 
Intensive care 

Acute surgical disease and scoring systems in 
daily surgical practice, 731 

Neutrophil degranulation and increased 
pulmonary capillary permeability following 
oesophagectomy: a model of early lung injury in 
man, 883 

Resting cnergy expenditure in the critically ill 
estimations versus measurement, 875 


Interventional radiology 


Experience with percutaneous aspiration of 
amoebic liver abscesses (short note), 582 
Permanent transrectal drainage of a diverticular- 
related abscess with a double-ended pigtail 
catheter (case report), 562 

Tumour calcification following repeated hepatic 
de-arterialization m patients a preliminary 
communication, 525 


Intestinal 


Continuous enteral nutrition during the early 
adaptive stage of the short bowel syndrome, 549 
Enterostomy as an adjunct to treatment of intra- 
abdominal sepsis, 693 

Intestinal Kapos’s without AIDS (case report), 
493 

Intra-operative localization of bleeding small 
intestinal lesions, 249 

Mesenteric mfarction an analysis of 83 patients 
with prognostic studies in 44 cases undergoing a 
massive small-bowel resection, 544 

New sump sunction appliance for drainage of 
enterocutaneous fistulae (surgical workshop), 415 
Small bowel obstruction due to peritoneal 
encapsulation (case report), 262 

Venous mesenteric infarction: a particular entity, 
252 


Isc ` 
Fate of the ischacmic limb ın Beurger’s disease, 
259 

Mesenteric infarction. an analysis of 83 patients 
with prognostic studies in 44 cases undergoing a 
massive small-bowel resection, 544 
Percutancous transluminal angioplasty and 
vascular surgery for lower Imb ischaemia, 1051 


Jaundice 
Anergy m jaundiced patients, 147 
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Surgical morbidity and mortality ın one hundred 
and twenty-nine patients with obstructive 
jaundice, 216 


Kidney 


Renal transplantation. the non-starters, 570 
Renal transplantation in patients over 55 years 
old, 984 

Use of older patients as cadaveric kidney donors, 
767 


Laser 


Contact laser or conventional cholecystectomy. a 
controlled trial, 223 

The pulsed dye laser and atherosclerotic vascular 
disease, 349 


Leg 


Percutancous transluminal angioplasty and 
vascular surgery for lower limb ischaemua, 1051 


Lithotripsy 
Extracorporeal lithotripsy for gallstones, 506 


Liver 


Calmodulin antagonist trifluoperazine inhibits 
polyamine biosynthesis and liver regeneration, 
1160 


Liver — inflammatory 


Experience with percutaneous aspiration of 
amoebic liver abscesses (short note), 582 
Hepatocellular pseudotumour (regenerating 
nodule) in the cirrhotic liver mimicking 
hepatocellular carcinoma, 1124 

Pyogenic liver abscess: an improvemet in 
prognosis, 862 


Liver — surgery 

Clinical management of recurrent hepatocellular 
carcinoma after primary resection, 203 

Hepatic metastases from colorectal cancer 
resection or not, 513 

Hepatic trauma: risk factors influencing 
outcome, 520 

Peroperative ultrasonography 1n the surgery of 
bepatic tumours, 197 

Resectability rate of hepatocellular carcinoma in 
rural southern Africans, 335 

Surgical treatment of hepatic hydatrd disease, 
946 


I iver = tumour 

Climcal management of recurrent hepatocellular 
carcinoma after primary resection, 203 

Growth rate of hepatic metastases m colorectal 
carcinoma, 641 

Hepatocellular pseudotumour (regenerating 
nodule) in the cirrhotic liver mimicking 
hepatocellular carcinoma, 1124 

Resectability rate of hepatocellular carcinoma m 
rural southern Africans, 335 

Tumour calcification following repeated hepatic 
de-arterialization in patients a preliminary 
communication, 525 


Lung 


Neutrophil degranulation and increased 
pulmonary capillary permeability following 
oesophagectomy: a model of early lung myury m 
man, 883 

Pulmonary complications after subtotal 
oesophagectomy, 527 

Pulmonary microembolization in experimental 
aortic surgery, 1207 


Lymph system — surgery 

Treatment of ‘inoperable’ neck nodes using 
surgical clearance and postoperative interstitial 
irradiation, 62 


Malignant melanoma 
Acral (volar-subungual) melanoma in Auckland, 
New Zealand, 69 


Use of myocutaneous flaps for primary cover 


following lymph node dissection for malignant 
melanoma, 65 


Metabolic 


Changes m plasma and buffy layer vitamm C 
following surgery, 366 

Cyclical mastopathy. a critical review of therapy, 
837 

Effect of epidural analgesia on postoperative 
insulin resistance as evaluated by msulin clamp 
techmique, 557 

Effect of vertical banded gastroplasty on the 
natural history of gastritis in patents with 
morbid obesity. a follow-up study, 705 

Oxygen consumption following trauma a 
reappraisal ın severely injured patients requiring 
mechanical ventilation, 690 

Resting energy expenditure ın the critically 1il- 
estimations versus measurement, 875 


Metastasis 


DNA ploidy pattern and tumour spread in 
gastnc cancer, 770 

Growth rate of hepatic metastases m colorectal 
carcinoma, 641 

Hepatic metastases from colorectal cancer 
resection or not, 513 

Salvage of blocked hepatic artery 1nfusion 
catheters for regional therapy of metastatic 
disease (surgical workshop), 466 


Monoclonal antibody 


Application of mammary serum antigen assay in 
the management of breast cancer a preliminary 
report, 811 

Munne monoclonal antibodies in breast cancer. 
an overview, 1067 


Motility 


Role of constipation and anal hypertonia in the 
pathogenesis of haemorrhoids, 656 


Muscle 


Maximal isokinetic muscle strength in patients 
with primary hyperparathyroidism before and 
after parathyroid surgery, 77 


Neoplasms 


Cystic change and neoplasia m isolated thyroid 
swellings, 982 

Operative management of tubulovillous 
neoplasms of the duodenum and ampulla, 150 


Neurological 

Blood flow in diabetics with foot lesions due to 
‘small vessel disease’, 1201 

Recurrent laryngeal nerve palsy associated with 
thyrorditis, 1041 

Superior laryngeal nerve injury. an overlooked 
entity in the surgery of the head and neck 
(surgical workshop), 817 


Nutrition 

Bactenal short-chain fatty acids and mucosal 
diseases of the colon, 346 

Continuous enteral nutrition during the early 
adaptive stage of the short bowel syndrome, 549 


Foot intake and nutritional status after total 
gastrectomy results of a nutritional follow-up, 
477 


Gnp strength a measure of the proportion of 
protein loss in surgical patients, 880 

Home parenteral nutntion a review of 100 
patrent years of treatment in 76 consecutive 
cases, 481 

Resting energy expenditure in the critically ill 
estimations versus Measurements, 875 
Surgical nutrition time for some clinical 
common sense, 729 

Wound healing response m surgical patients: 
recent food intake 1s more important than 
nutritional status, 135 
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Obesity 

Effect of vertical banded gastroplasty on the 
natural history of gastritis in patients with 
morbid obesity a follow-up study, 705 


Obstruction 

Gastrostomy-induced duodenal obstruction after 
gastric bypass (short note), 492 

Isolated pylorc obstruction ın association with 
large hiatus herniae (case report), 119 

Small bowel obstruchon due to peritoneal 
encapsulation (case report), 262 


Oesophagus 
Use of staplers on oesophagogastric varices, 1098 


Oesophagus — inflammatory 

Bie acid concentrations in the refluxate of 
patients with reflux oesophagitis, 587 
Experimental columnar metaplsia in the canine 
oesophagus, 113 

Implication of duodenogastric reflux in the 
pathogenesis of Barrett’s oesophagus, 540 

Total duodenal diversion in the treatment of 
complicated peptic oesophagitis, 1108 

Value of endoscopic surveillance in the detection 
of neoplastic change in Barrett's oesophagus, 760 


Oesophagus — surgery 

A serious complication of the Angelchick 
prosthesis (case report), 826 

Bypass surgery for unresectable oesophageal 
cancer. early and late results in 124 cases, 283 
Choice of treatment m carcinoma of the 
oesophagus, 193 

Gastro-oesophageal reflux and mtestinal 
malrotation rn children, 533 

Pulmonary complications after subtotal 
oesophagectomy, 527 


Oesophagus — tumour 


Bypass surgery for unresectable oesophageal 
cancer early and late results in 124 cases, 283 
Carcinogenx potential of the non-cancerous 
epithelium in patients with oesophageal! cancer, 
531 

Choice of treatment in carcinoma of the 
oesophagus, 193 

Multivariate approach for assessing the 
prognosis of clinical oesophageal carcinoma, 
1115 

Treatment policy for the management of 
carcinoma of the oesophagus, 275 


Omentum 


Abdominoperineal and anterior resection of the 
rectum with retrocolic omenoplasty and no 
drainage, 1012 

Omental abscess: a rare complication after 
mplantation of autologous splenic tissue into the 
omentum (case report), 288 

Omental viability and mcisional herniation after 
omental transposition for the repair of chest wall 
defects (case report), 72 


Oncology 


Augmentation of lymphokine-activated killer cell 
activity in patients with gastrointestinal cancer, 
591 - 
Carcinogenx potential of the non-cancero 
epitbelium m patients with oesophageal cancer, 
531 

Chnicopathological assessment and staging of 
colorectal cancer, 649 

Consequences of blood loss on growth of 
artificial metastases, 377 

Cytotoxic-loaded albumin microspheres’ a novel 
approach to regional chemotherapy, 132 
Erythrocyte membrane stearic and oleic acid 
ratios 1n breast cancer, 1078 

Murine monoclonal antibodies in breast cancer’ 
an overview, 1067 


Orthopaedic 


Dihydroergotamine and the 
thromboprophylactic effect of dextran 70 in 


emergency hrp surgery, 364 


Ovary 


Effect of LHRH agonist, Zoladex, on ovanan 
histology, 595 


Oxygen 


Oxygen consumption following trauma. a 
reappraisal m severely injured patients requiring 
mechanical ventilation, 690 


Paediatric 


Gastro-oesophageal reflux and intestinal 
malrotation 1n children, 533 

Intramural haematoma of the alimentary tract in 
children, 754 

Primary anoplasty with skin flaps in posterior 
sagittal anorectoplasty (surgical workshop), 795 
Small bowel volvulus complicating intestinal 
ascanasıs in children, 86 


Pain 


Assessment of the analgesic effect of nefopam 
hydrochloride after upper abdominal surgery a 
study using patient controlled analgesia, 779 
Continuous wound perfusion with buptvacaine 
for postoperative wound pain (short note), 923 
Inctsions with knife or diathermy and 
postoperative pain, 1179 

Pancreaticogastrostomy the preferred operation 
for pam relief in chronic pancreatitis, 220 

Patient controlled analgesia and urinary 
retention (case report), 212 

Rectus nerve entrapment causing abdominal pain 
(short note), 917 

Use of advisers in the diagnosis and management 
of abdominal pain in accident and emergency 
departments, 1173 


Pancreas 


Treatment of pancreatic fistula with the 
somatostatin analogue SMS 201-995 (case 


report), 718 


Pancreas — inflammatory 

Artefactual body wall ecchymoais m acute 
pancreatitis (case report), 704 

Biochemical prediction of gallstones in acute 
pancreatitis: a prospective study of three systems, 
213 

Comparison of three Glasgow multifactor 
prognostic scoring systems in acute pancreatitis, 
460 

Diagnosis of pancreatic necrosis, 99 

ERCP findings and the role of endoscopic 
sphincterotomy in acute gallstone pancreatitis, 
954 

Influence of age on the mortality from acute 
pancreatitis, 463 

Influence of pancreatic resection on systemic 
complications m acute necrotizing pancreatitis, 
793 

Macro-amylasaemia as a cause of persistently 
reused serum amylase (case report), 1035 
Necrosectomy and postoperative local lavage m 
necrotizing pancreatitis, 207 

Obstructive pancreatitis unusual causes of 
chronic pancreatitis, 1129 

Oral pancreatic enzymes accelerate closure of 
external pancreatic fistulae (short note), 924 
Pancreatic abscess results of prolonged 
irngation of the pancreatic bed after surgery, 88 
Pancreaticogastrostomy. the preferred operation 
for pain relief in chronic pancreatitis, 220 
Pancreatitis and hyperparathyrosism, 158 
Role of duodenal bile crystal analysis ın the 
Investigation of ‘idiopathic’ pancreatitrs, 450 
Surgery 1n tropical pancreatitis, 161 

Surgical management of chronic pancreatitis, 
long-term results in 141 patients, 467 

Surgical treatment of acute necrotizing 
pancreatitis, 1119 
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Pancreas — surgery 

Diagnosis of pancreatic necrosis, 99 

Experience with pancreatic banding. results of a 
simple technique for dealing with the pancreatic 
remnant after distal partial pancreatectomy 
(surgical workshop), 486 

Influence of pancreatic resection on systemic 
complications in acute necrotizing pancreatitis, 
793 

Limited conservative pancreatectomy for benign 
tumours a new technical approach (surgical 
workshop), 719 

Necrosectomy and postoperative local lavage m 
necrotizing pancreatitis, 207 

Pancreatic transplantation, 627 

Surgical management of chronic pancreatitis 
long-term results ın 141 patents, 467 

Total pancreatectomy m the MEN-1 syndrome, 
154 


Pancreas — traumatic 


Pancreatic trauma acute and late manifestations, 
165 


Pancreas — tumour 


Artificial pancreas in the diagnosis and treatment 
of insulinoma. a report of five cases (short note), 
584 

Obstructrve pancreatitis unusual causes of 
chronic pancreatitis, 1129 


Parasitic 


Sex, Enterobius vermculans and the appendix, 
1225 


Parathyroid 

Hyperparathyroidism after neck irradiation, 873 
Localization studies in patients with primary 
hyperparathyroidism, 97 

Maximal rsokinetic muscle strength in patients 
with primary hyperparathyroidism before and 


after parathyrord surgery, 77 
Pancreatitts and hyperparathyroidism, 158 


Parotid 

Enucleated parotid tumours, 764 

Incidence and diagnosrs of parotid gland 
tuberculosis 1n Asians m Leicester (short note), 
313 

Intraparotid anatomy of the facial nerve and 
retromandibular vein, 310 

Lympho-eprthehal ‘branchial’ cysts wrthin the 
parotid gland (case report), 818 

Management of pleomorphic adenoma of the 
parotid, 305 

Parotid tumours a review of parotid tumour 
surgery m the Northern Regional Health 
Authority of the United Kingdom 1978-1982, 
1144 

Solitary cysts of the parotid, 1043 

Value of the tympanomastow fissure m the 
exposure of the facial nerve (surgical workshop), 
309 


Penis 


Penile mcarceration by a metallic object (surgical 
workshop), 33 


Perforation E 


Conservative management of perforated 
duodenal ulcer (short note), 583 
Retroperitoneal extravasation from perforated 
duodenal ulcer (case report), 878 


Peritoneum 
Aggressive treatment of severe diffuse pentonitis: 
a prospective study, 173 


Physiology 
Anorectal samplmg: a comparison of normal and 
incontinent patients, 44 


Assessment of microtransducers in anorectal 
manometry, 40 


Investigation of anorectal function, 53 
Temperature gradient between the rectum and 
the anal canal evidence against the role of 
temperature sensation as a sensory modality in 
the anal canal of normal subjects, 1083 


Pilonidal sinus 


Prognosis after simple incision and drainage for 
a first-episode acute pilonxdal abscess, 60 


Plastic surgery 


Use of myocutaneous flaps for primary cover 
following lymph node dissection for malignant 
melanoma, 65 


Portal vein/hypertension 

Assessment of injection sclerotherapy m the 
management of 152 children with oesophageal 
varices, 404 

Endoscopic sclerotherapy ın the treatment of 
gastric varices, 747 

Gastric varices: a proposed classification leading 
to management, 195 

Left gastric venous caval shunt with externally 
reinforced polytetrafluoroethylene graft (surgical 
workshop), 886 

Rare congenital anomaly of the portal vein (case 
report), 1038 

Recurrence of varices after oesophageal 
transection. intra-operative and postoperatrve 
assessment by endoscopy, 9 

The portal vein and colorectal cancer, 402 

Trial of sclerosing agents in patients with 
oesophageal vances, 751 


Prolapse 


Complete rectal prolapse. the anatomical and 
functional results of treatment by an extended 
abdominal rectopexy, 34 


Prosthesi 
Effects of autologous mesothelial cell seeding on 
prostacyclin production within Dacron arterial 
prostheses, 671 

Endoscopic biliary endoprosthesis in the 
palliation of malignant obstruction of the distal 
common bile duct a randomrzed trial, 1166 
Intravenous digital subtraction angiography and 


Duplex scanning in the detection of late human 
umbilical vein degeneration, 668 


Protei 
Gnp strength a measure of the proportion of 
protein loss 1n surgical patients, 880 

Radial 

True radial artery aneurysm (case report), 233 
Radiation — effects 

Hyperparathyroidism after neck irradiation, 873 
Radiation — therapy 

Definitive radiation therapy for selected cancers 
of the rectum, 901 

Radiology 

Microdochectomy for single-duct discharge from 
the nipple, 700 

Pre-operative diagnosis of non-strangulated 
obturator hernia: the contribution of 
herniography (case report), 785 
Reconstruction 

Reconstruction after excision of soft tissue 
sarcomas of the limbs and trunk, 774 

Rectum 


Rectus abdominis muscle flap for persistent 
perineal sinus (case report), 1228 

Temperature gradient between the rectum and 
the anal canal: evidence against the role of 
temperature sensation as a sensory modality in 
the anal canal of normal subjects, 1083 
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Rectum — inflammatory 


Anal sensation after restorative proctocolectomy 
for ulcerative colitis, 993 

Colitis cystica profunda of thc rectum treated by 
mucosal sleeve resection and colo-anal 
pullthrough (case report), 289 

Erosion of the rectum by Tenckhoff catheter 
(case report), 360 


Rectum — surgery 

Abdominopcrineal and anterior resection of the 
rectum with retrocolic omenoplasty and no 
drainage, 1012 

Appraisal of a tissue glue in the treatment of 
persistent perineal sinus (surgical workshop), 484 
Clinical and functional results after restorative 
proctocolectomy, 321 

Colitis cystica profunda of the rectum treated by 
mucosal sleeve resection and colo-anal 
pulithrough (case report), 289 

Comparison of colonic reservoir and straight 
colo-anal reconstruction after rectal excision, 318 
Complete rectal prolapse. the anatomical and 
functional results of treatment by an extended 
abdominal rectopexy, 34 

Determining safe margin of resection in low 
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